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= (54) Title: SEMICONDUCTOR LIGHT EMITTING DEVICE, LIGHT EMITTING APPARATUS AND PRODUCTION 
— METHOD FOR SEMICONDUCTOR LIGHT EMITTING DEVICE 

= (54)«w©*»:i|i*(«6*^/wx l »*««ai;*#ft**^/wxoiija:»aE 

(57) Abstract: A semiconductor light emitting device which is a chip 
type semiconductor light emitting device comprising a substrate (4), a 
blue LED (1) mounted on the substrate (4), and a phosphor. layer (3) 
encapsulating the blue LED (I) and consisting of a mixture of yellow 
phosphor particles (2) and a base material ( 1 3) (translucent resin). Yel- 
low phosphor particle (2), which absorb a blue light emitted from the 
blue LED (1) and emit fluorescence having an emission peak in a wave- 
length region of at least 550 nm and up to 600 nm, are silicate phosphors 
each mainly consisting of a compound represented by a chemical for- 
mula (Sr,.„. w . xBa^Cab, Eu x ) 2 SiO 4 (0 ^ al ^ 0.3, 0 ^ bl < 0.8, 0< 
x < I ). Being easy to disperse into resin almost uniformly, the silicate 
phosphor particles produce a satisfactory white light. 
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(57) £fe 

•t-iBftolS*^/^ 2£tiUJ:, mU4<0_UzftmZiltzft&L EI) 1 fc, 

?f&L ED 1 ©ffifflfcthh-fS. MfeiR<R*^e-r-2&^Wl 3 (ii#t«JIH 
) <£> ffift frhteZ 1ft 3fc f* JM 3 <t £ 7Ltz.^~ y 7"W 0) -t- f« # x * T' 6 
. 2 tt x f/fcLED 1 ^J»or/fc*Sr!»l|XL'C 5 5 0 n mgilJ: 

t*6 0 0 n mWTWj&^giJKldgJfc fc°- ? ^fttiMiftotWCfcct^ ft 
-Y : ( S r ■ - „ . - b i - , B a , i C a b i E u « ) 2 S i O 4 ( 0 ^ a 1 ^ 0 . 3 V 
O^bl^O. 8, 0<x<l) -C&SfiSffcfVtofc&fMc LT&^MifoiKft 

T* fe h „ r )t ft « fti-T- 12 » WAR »l' 1- 15 (3f^J - \z. ft }fc l ^©f, 
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tJE3fc«fc 19, iSfi4 0 0 nm£U:T*5 3 0 n m£XT<D tfi©tli^t±^^ fc" 
5 8 0 nm*t"(DM) l^3fcfc°-^^f f5f 3fe^)^oiMM (^T> ^ 

fc°-^£ r®^3fcfc°-^j fcv>5„ 

^■t 5ft¥*te!8#7*'M*fc LTtt, fllfctf, #f^J&2 9 2 7 2 7 9^ 
#IB¥l 0 - 1 6 3 5 3 5^$&, #1 2 0 0 0 - 2 0 8 8 2 2-J§-&&, # 
^2000-24402 1 *45t«ft £ fcHJBjj* £ * # & 5„ 

#rF^ 2 9 2 7 2 7 9*45t«fctt, V ftftM fc L 

,4 0 0 nm^Ji-t?5 3 0 n m^T<Z>$Sf&ia(£3£3te fcT- * ^tt^tfeLED 
fc, (REi-i S m » ) s (Aly Gat-y ) s On : C e gftft: (fcfcL, 0 
^x<l, O^y^l, REIJY, GdA^aiR^tLS^JSKfctloOtig 
tuH) (&T\ rYAG^f^J fcv*5) fc «rjfi^t>*T*S^i»#JI3fe9* 

©Tt*5 8 0 nm 
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o 

1 0 - 1 6 3 5 3 5 ffeXttfife©LED^ r 

***>*fceft**#**^>r^#ii**jirv^. mHtit (z n 

, Cd) S*ft*fc*fcfc-j-$ % *fcft*fr*i.fctf ( 

Y, G d) 3 (Al, Ga),Oi,:Ce, E u ft £##01! 5* £tuTV^ 0 
, _L« (Y, Gd) a (Al, Ga) 5 0. 2 : Ce, Euftftfcfc, ^flfl&jCte 
YAG^ftftfti jLfcSft-Sftftft-CfcS,, 

Sfc, #FI¥1 0 - 1 6 3 5 3 5*4M*fcfl, ffeLEDtYAGl*» 
#D-feKJ;oT, I8*fe©c I EfigHl:fcit5Mfe«* (x, y) as, 0. 2 
l^x^O. 48, 0. 19^y^0. 4 5©Mrt^i5J:5iafce^ 

£ £> #1 2 0 0 0 - 2 0 8 8 2 2 ^<£$8, #1 2 0 0 0 - 2 4 4 0 2 1 f 
tfeLED £ YAG^ftftfc££M*£:b^fc&&¥#ft$&ft7^ 
^^|i^t^5 0 #gfl 2000-244021 *&$R-CI4, 6&¥^ffc3§# 

ftftfc£tt"Cfc<, a-n fc°*AT^ttfc£tifcfi{tfc* hP^f^ (S r S : 

tlWYAGit^frt'lt ftjfc, «NCYAG3Rft#ft:£«jfc-f ay ( 

c e 3+ ©^*, mmnmtz^T, ±»*br-*«*#, 5 3 0 nm - 590 

HO*©**, *>$^fi % iiffl?a^©±#i i 

ft (R. Mach et and G.O.Mueller : Proceedings of SPIE Vol. 3938 (2000) pp. 30-4 

i ) mm) o fcfcu g dm+fcYm+j: *> tm^tab, g dm^om&m&m 

•rtdoixT, YAG^ft3feflcoJEitl;«:iiJDl-5 0 

ft*5, GdSf^<t*4PYa A l 8 Oia : C e 3+ ft3fe{£ (Yl^fSC 
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elii: 0. 1 ~ 2 %) (OMitm\-i4 . 15-4. 5 5 Xh 5 £ h kft, 
^^t&Kl&MtSlgftfc 0 -^^^ 5 3 0 nm 0*Jfc*#4. 15©f)fe^) 

5 5 7 nm (KitStfM. 5 5Wf^) £ "COF^ ^)jSSI5|S#i£ 
^■fe^(DiSS^J|K) XChh r <b btLTl^S (Phosphor Index (BMfc^Ilg 
($0 ) ^ Philips *fc#*P;?&#) o 

ffeLED fc^ftft^ tfeLED^tof^i 
a!ttfiLEDl:|I|it5 i:H^ _L!B# ;y/rt(lYAGif M^rtft 

h(oxh^> a 
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&%%T'H * '&%t*h-U&hfoX^Z> 0 ®\X.\t s '$m 2001-143 

8 6 9 B a 2 S i 0< : E u S r z S i 0 4 : E u 

Mg 2 S i 0 4 : E u^gftft, (BaSr) 2 Si0 4 :E u 2+ 3£ftft 

% (BaMg) 2 S i 04 : E u 2+ &3fc{£& ^<23£^«ft &^fc^f£3i! 

ft 7* / M * AS IB $ tt T V ^5 0 

:®t|»2 0 0 1 - 1 4 3 8 6 9^tB:, L E D©3&#<0#$ LV^ 
jjfc£ffi#f±4 3 0 nm^Ts #l:4 0 0~4 3 0 nmOlli^^HPi 
V^ 0 l^^tCfEfcOHJSWc&^Tk, 3 4 3~4 0 5 nmfl5|IM 

^^^^^oLED=l:fflV^fc¥^^^^7 ^ ^-r ^^| a ^$tl T v^-5 0 Skid, P 

HllUfti»?)ft5iiLEDJ:D feflLED^^^Ci^W©^^ 
_h!S#M 2001-14386 9 ^ffUcfBic©^ W\ 

ZZX\ mmi&1£ftfcfc^\,^xm.W1rZ> ft*, (S r i-..-bi-. Ba. 3 C 
abaEu,) 2 Si04 (fcfcL, a3, b 3, xtt, 0 ^ a 3 ^ 1 , 0 

^b3^i, o< x < i srwjsi-t-ssfcit) oik¥&>vmztizmn&%ytfc&%i 

ktiT^S, £<0Jiift&£3teft:M: % UTtft|*f*s*$tifc 
0 , B a - S r - C a ©M^^i^^ itiot, 3Sft©fc°-^i£ 
g#5 0 5 nmJ^±5 9 8 nm^TSSOlirtT^{kt6f r £ # 

SflbtlT^So £ bit, &m&%:ftmt, i 7 0~ 3 5 0 nm©gBrt03feIlt 
©t>^-CJt»«Iil!S**©»3teS:^t-*3fc*t?*)«wi:t>, (J. Electrochemi 

cal Soc.Vol.115, No. 11 (1968) pp. 1181-1184) , IZtcltJCfik (Fluorescent Lamp 
Phosphors, Kith H. Butler, The Pennsylvania State University Press (198 
0) pp. 270-279) fc^teM^Sftf^So 

miHS^tSit, ^{C, 4 3 0 nmSrMxi 5 0 0 nm£iT®tfi©$fi 
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3feft#±iB<0#60feft1iK#, H^(t4 5 0~4 7 0 n mft ifiO felfc^ O & ^ 

W-fe3fe^<fcSS(ljg{-«toT 5 5 0 nmU*±6 0 Onm£tT©f 8fii»?)gft©ft 

\a\,^XWXfmfii-Zo ±IB#fFm2 9 2 7 2 7 9^^^, #PJ¥l 0 - 1 6 3 
5 3 5 ^r^m, #1 2 0 0 0 - 2 0 8 8 2 2 #^2000-24402 

mz-l-f, #fFSg2 9 2 7 2 7 9-^^^SrltCfet-f 5[^-WmA^^M#|f^ 

t5^-T^ ^g&tf>J?#.& 1 0 0~4 0 0 // mCt5 W<Dm$.fthZ> 0 
#1 2 0 0 0 - 2 0 8 8 2 2 f-^^trlt t 1~6 

^1:2 0-1 1 0 n mlc-fz>W<D'B®.&hZ> 0 ^(Db%, IkJtfo^-* h^LE 

, mfc8b, ^^8rt(C@aa$tLfc#feLED 1 ^#:8rt^fe{t5WfeLE 
D 1 Oji|a^^V^^•fe^^3fef*m^t#flg^^^^tl^P ) ^6 YAGlf^i 
3^ E^S^icfeMt^YAG^^^^lSSra^i^^-^^^^^i 0 £ £ 
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HI 9 07 Ki*Lfctttt^*MMM&#f*'<>r y^gfl 1 o ©iff® 

M£r^$Lfcm^K: fi> 0 7, la 9 RXfim 1 0 J: 5 K 

f-fy^ll0tl^^6„ ^©iftJKHtt, YAGm^Tfe^t^Ili^Jtfi 
idiHtt, YAGieW 9 WAfciota-N i^gR 
ttSlHlfcS, o£t9, #&;HS£K«Jft&#fcJi 3tt, YAG|S» 
9 (©«•) ©£{M£EoT»£Lfc«5t<Ofc©-Cttft< , Y A 

x-f V ^Sfl 1 0 ©ff#.«fc >9 . 10~70/imt^6o 

ft*3, ^lfl*©YAG^&}feti:&^©#^fc:o^-CJ*, «ilxifs^ 

ttfWO 9 8/0 5 0 7 8f|I, r 7 * h ^ ^ * «/ ir >^^3feft:©:»qfi ti, 7 

>-*3£3fefc©ffi^ 5 £ <b U:j;oTa*0^*S:ll3iT?f 

©ngm, *B0^#t©ii^^^-e«^^r^T'fcofc o ^©fc©(^, #§^29 

2 7 2 7 9-^^$8©tfcii^A{-<fc V &&4kZtiX^ *&7<¥l, 
, £3te#S©0rffi«jt£iFti5Lfc;a5, ^ftftiltt, Y A G3R*fcfc«HP##*t * 
^i:Iot^-|iS4ifcilo^tii/j;< , m 9 C^Jtit 10 5 J: 5 ft 
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ktiSllfClMjft&ftftJlft, Y AG%$%fcU^&mtf*<D±mz.'K^Xm&-t 

o *fc> y ->Qim%z*m^"x, ;<v^-vt Lx<D%%fcm*r*]$i-?> t 

^iciLts h#)z> m\<^%ytfci$Y ag mis ft fax & v \ ^(ommm 

<D&ttbmmjjmiz^^xmm-?z> 0 
w & led i gftfc k *m.&&fritxft z> ^m&myt 1 ?'*^ ^fc^-c, t£#e 

^ftft^f^ft^tLT^So 1 - 3 1 8 4 5 L 

G^£5fe#*£^ #*Bfc#o»tiCj;oTi®PJK#;iLfcYA 
GM3t^f*^t?ll(lt^iaot, YAG^f^|©f^^^-{kt 
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'Wffl 2000-208822 5-4JsfcKl«\ Wfe L E D <D MBM &!& < M ffl > * 
lEfcSftTl^So *fc, #1 2 0 0 1 - 1 7 7 1 5 8 ^-^ft^ti, gftftJltfm 

fc^^*fci>±*B = — 7V testis. yagiwwi 

4*$, fM©a^iaotffS*5t«©, 3feicffe^LfcJ:5^, Gdl 
fS:^<t*^^Y3 A 1 s Ou:Ce 3+ 3£#{$ (Y In 3*1" 3 C e g^* : 0. 
1~2%, ^i&lZLfcttS^Hfttf-^jRg : 530~557nm) <DMik£t±4 
. 15-4. 5 5 VhZ h<D(O s ftW%b<DWm\^£fo\3., &#fcH63R3te&# 
YO-|f|J^G d laotli^tlfc, '>/£<H (Yo. , G do. z s C 
e o. 02) 3 A 1 s Ox2&%fr (afeJ&fttf-^afcS : 5 6 5 nm) © * Jfc fi © $ Jfc 
jfc*»4. 98^$)!), Y 3 A 1 5 On:Ce 3+ £ftffc4>-«S G d fcioTfi 
^^Hfc^Tfe^tt, ^-fftk, 4. 6 5 £jg;t<5fi^'b©-rfcofc (EI 4 8 $fig 

) o 

±15 (Zn, Cd) S^fM^irtSIfWf^ftli, C d ^^tf 
-^-iot 5 6 0 n mU£&±(D$l%®lZ±%?tt° - ? 

, 2 4 8H#$0 , KJtStt4. 1 3g^ii^: <t tfSfcl kftT 1^6 (Phosphor 
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Index (ft) ) #1) 0 {§. L % Wfeft ©llflCii* 

3 t> &#{M^W£LED©W6*£ftiteLTj«£-fr*-*-< , * 

YAGlM^j;, *feLED^o410nmto5 3 0 nm£<T 
6 0 0 nmUT<Dlfcmfc&ZM&%<Dmz%&1rZW&ftM&mftft (Wfe3fe-e 

3teft*>ftffi*#*fc< "C «F tf » % £**»©HKff*f±i 0-7 0 Mm, H 

affilHli&fcJ: »*trfe#*§<4 5. CtiK^u yag|| 

TfcftoMftM (**fcfi*/ (f)tMl + «ii) ) *a*0 5 -io 
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AG|f3fc»<Dtfel*©^^^tg^, ^ 5 5 0 nm«it'5 9 0 nm« 
T©«iBrt^lS3t$Jx5fc«)tJ:, ±!E¥*ft3i§5fe7 ? ^'f 4#K Sft^5fc &2&o 
¥*#38ft7*'M;*©)te0ft^5lttfflasafeV^ w 5 , fefJ^±Offlil'|4t i fcofc 
.■wiltt, ¥#ft3§ftx^-f *0#coft£>ft;^ ffeLED«of^^ Y 

>r *?>fttf <b£«ij u b^ftv^^ftjs^T/M *^¥*fM83feg*, 
# { n & & © y a g ^ & # # t # ft % % m ={■ t * m * # * tz e ft ¥ * & n ft x ^ 

ft3fe«:fto/>fc< it locffe^lf^ ±i2ilft3gftm z P©'>&< £ fc± 
Eft© 9 <fc 5 fcsSm&ax, ±IB*ft*3te*- : F-^tto#ft*SrKi|jtL 

Tj£ft;£0£ft£#:o ( 3tft^&ftft:££t$^ftfcjf £ £H;t-CV^¥#fM§ft 
T^^t^ot, ±SB3tft^£ftft;tt, TfecDte^ 
(Sri-.i-bi-x BaaiCabiEuK ) 2 S i 0< 
(O^al^O. 3, O^bUO. 8 % 0<x<l) 

r k &X*% 6M&frt>, 4 3 0 nm^ii5 0 0 nm^f, ftf-t L < fi 4 4 0 n 
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mJ^±4 9 0 nmSXT, £ hfcftt. Klt4 5 0 nm£l±4 8 0 nm£XT<D$.g: 

JifEltfe^i^ftte:, 5 5 0 nm|il6 0 OnmKT, 03; L< Jt5 6 On 
m^_L 590nm^T> $ L < ft 5 6 5 nm«JL5 8 5 nmSlT©S§ 

£b<fi, 0<al^O. 2, 0<bUO. 7, 0. 005<x<0. 

ITifc!), $ kf£0£ L< « % 0<aUO. 15, 0<bUO. 6, 

0. 01<x<0. 0 5Vh<9 % ftti^*b<ft % % 0. OUaUO. 

1, 0. OOUbl^O. 05, 0. OKx^O, 0 2tfe6 o 

/ls%^1-mX'hZ> 0 m 8 (C^i-j; ? ft, a^^^^fe^ft, 2 5 0~ 3 0 0 nm# 
fcT— ^ Sr^U 1 0 0 ~ 5 0 0 nm(D fc\,^%mMfo(D LX 
, 5 5 0-6 0 0 nmOtl~f^tl»l3fef-^|t5ffe|0 

T£>i! !9 tfc6„ H 1 fC, ±fBa^m^^^O^^^^*5(t^ alibi <DM 

tet^^f* tv^^la^^ J ^^ v^i!l(c{i-f tb x b 1 (Dmm^oK^m^^itE u 

*U *>'<Dmm<D&£km (Crystal Field ) $ 3 \Z , a 1 ©jftffidS 

ofci£< b l ©»:ir^±|a*t)0* L^f&ffltf>k*#v^mf*l*jh,fc^£te:te]£ 

l 0fN*a s #fc:±!Bft t>#* L^ISffl^fc^tl^lCtt-ftlT, 1 - a 1 - b 1 
- x ©SfiS 0 Ki&^m&WZXXMiK (Hexagonal ) DM&ftjg Z & 
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^ h/l't Jfc$fcLT;bd><5 «fc 5 It, 4 3 0 nm^i5 0 0 nmaTOlcSil 

rt©Wfe*OjafiTtf, 383t8i|Sp<0te^ (^lJi«4 7 0 nma^-eiiYAG^f 

p-©^fe§r#j; 5 i y AG%nftfczm^z>m&£ r> ^^^^ 

1f — tf— K (Resonant cavity light emitting 

diode) % mm^i/? h n/u^ ^ytVxm^JkXZ^m.^l'? hP/M^y-fey 

*Ri*^^^-r^-- Kft ^^«nrv>6. 

, 3t-fe^36}te©38#&&, *3«t^*fe<0«^^5>, b< ft 0 < b 2 ^ 0 . 4 
T-fctK $ U< \t 0 < b 2 S 0 . 3T?fc«K L < It, 0. 0 0 

1 ^ b 2 ^ 0 . 0 5 Vk5 0 
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©CIEfeS0|:fclt5|§3fcfeS^ (x, y) & s 0. 2 1^x^0. 48, 0 
. 19^y^0. 4 5 <£>i|£|l! £ Lt t <tV\ 

*fc, tS 6 0 0 nm5:it6 6 0 n m0#-fe3B&#fc38ft fc 0 -? Sr^f 5# 
115 0 0 nm^l5 5 0 nm*i©ife|Iil«t'-^ 

(Sri-a3-b3-x Baa3Cab3Etlx) 2 S i O4 
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( 0 £ a 3 3 1 , 0 ^ b 3 ^ 1 > 0<x<l) 
C&lfc8^ftfcfc#»ofct>©|;:ft.5fci& % »6**#fc«:'£tf i IM&fM&3fef*/< 

>r ^ it tt s 6tf # Jt«w^ ft t) © * * « rt < , ^ft**^ ^ ^ ^ 
st><D£ft6„ 

Sfc, 5 5 0 nm^±t6 0 0 nm^T©^Mi'l§)fe^-^ t^f 

z<d x 5 *t)tfritt5^ *#frJi#3fe»JteH**#tra.H^fciiftwi!: 

£*ftv>0-e, **fr»©*aiBtt^&»tft5 0 U#oT, w^***^© 

4r#63fc#Ji8itL#* left *©T», ^^^^^C®^^f®a 

ff*#*&1-©T», **#:»O**SE«lie»1-**«tt^ft<ft0, gftftJitf)/? 
*3EibieJ:o"r^CS3S*tf &<>^ft< ft«o ftfc, ±fB»*tt«r^ri-S«fl-i: 
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s/^y^l8-C?««$n-Cd3!9 % _kfE3£ftft:Jf it, ±!E#£3§ftfif ^•££flt-f 
SfJ¥^# 5 0m mKif 1 0 0 0 ^ m^T©©ffl(-fc5r t LV\ 

Itftftlf OHfCJ?^£ 5 0 ji mWit 1 0 0 0 m mEtfOftl, <fc 5 L< 
lilOO/i m£(lt 7 0 0 m mgTOilit^ CtlUot, a^&£ft#:<Z) 
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*v»**©eft*Sr»oJ: 5 lefts. 

'>^^<h> *3te*»^fr©»^tJi^t-rs*ffiiHiinio«#tt^ft< , aa»tt± 

ft < ft 5 o 

J;5®jB»fffia^/h$ < ft «5 , £#*OlSKWft35#3bs*#te< ft60"C 
, *fe***^iej:a»3fc#«»ft#ft!*©»v>»*fei:ft0, 6W©&#fte 

ft *K **^©^KWftl83te36*#iS5< ft 6 fc©©, #£ft©*¥;6 s 
«stf#ft*tfe!*©»V^*3fc6i:ft 9 , fiWOJMffteftStetffc&tbft^*^* 

¥f«)fef^^©i5 ftffv^ftfcSKi-f -«!Wftg8fc£&#ft«:*r 
"t-<5*3tefrJP©*##»£&# (10-8 011%) ©fcKlt YAGItl 

ri5^ft3t&*©&w38ftfeLjM#S>ftft< ft5 U **t>T#6, 
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(Sri-.i-bi-x Ba.iCanEu, ) z S i 0< 
( 0 ^ a 1^0. 3, O^bl^O. 8, 0<x<l) 
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Dttf««^fl|*, L E D£iiflT **]\ iffi^lcOLED^ h y^y^/^L E 
ffl»**Tfc£) *#«JlBI|IJ3gft (LEDIMPM, WLEDff, LED* 

*XWO¥mfr%ft7'U X<D&ft#m<D»&%mttl, 4 3 0 nm*:®*. 5 0 

nm£lJ:6 0 0 n m^T^SESIISiSc 

^O, SlTl^it5^©iMt-^tI^5 6 0 nmK!6 0 0 

HiSf6H)fei^^a9jllLig^5lS (a) ±fe£ft#-<-* h 
*mtt Z>^t\££<0. ±fa*3tefrJi«r^*-f5Xg (b) ±lBIg 
( a ) ±Efft*fMi U, Mg, C a , Sr, Ba, Sc, Y, 7 

V 9 J <i K , Ti, Zr, Hf, V, Nb, Ta, Mo, W, Zn, B, Al, 
Ga, In, Si, Ge, Sn, P © * ^ il ft 5 4> ft < t h — O © tc $ £ , 
O, S, Se, F, CI, B r b jltf ft £/> ft < t ^-KDjtMk K J; o 

, c d 4^©tbio^$ ^5Ei5f&"£/k-e^fti,\ 
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J:' Sfcfc*. 

(S ri-ii-bi-i Ba a iCa b iEux) % S i 0« 
( 0 ^ a 1^0. 3, O^bl^O. 8, 0<x<l) 

fcfc U a 1 , b 1 , x » % 0* L < 0< a 1 ^ 0 . 2, O^bl 

^0. 7, 0. 005<x<0. 1 *rt»a-f<5*»T?.jb« 0 ±|B#* UVN|fiiBrt 
(-fc5l§./&£^rL > #>O n 5 6 0 nm»±6 0 0 nm^TOiSIiCi^f 

/Jn$<, 3. o^itM. 6 5 wTofssrt^fe t> , t^t> w&ytmMT-?s 

fc, ^I&fcfc^T, £#fMft^as#t* Lfcfll 
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lliiaot^^ < &Wl-fZ1fi s 6 0 nm^±6 0 0 nm£*T£)& 

Ii«tilS*t-^S:ft5YAG|f3fcff:it IlTGdfW#< 4 r. 
©rtCEiLt, *©JUtStt4. 5 5^it 4. 6 0, 4. 6 5 , $ (C 

h*{£, -&*£^<£¥#l^l nmW-ei 00 

nm^T^fSfflftfC&S^Mji^iSr^'tf), h £ fig <fb L T 7& fife L "C 

^tifcX*), #ft*i**#iStto»* (3»fe3R, H£36) 
— * hiaotlplg (a) fc, ±f2^^f$:^-^ 

M^otl^Ig (a) XfE^ftft^-* h*«ft**5ia (b 

# 1 P a • Stol 0 0 P a • S & T <£> 15 ffl 5*3fe#^-^ Maotf 
5ia (a) £ N ±!B£#ft^-* hSrffi-fk^-frSXS (b) £ Srftftlelift 9 £ 
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MaotI5lS (a) XIE&ftft^-* rfc, #*J*fll*tK: «fc 0 
®fc£tf3lS (b) £ Sr'&tf 2 l £ *ft:»*7 s ^>r^O*5t^ife"T?*)*. 

McfcoTfcSlS (a) ±fB3£ftft:-<-* hSr»»LJ&;#e,*^$ 
it SIS (b) iSr^tp^59#:|S*7*^-r^O»j£*-ife^*)5, 

Hit, 4 3 0 nml:ix 5 0 0 n mE*T©afcg£#fc:£$B# t°-^ £^l1-<5 

XWoHU (a) ±Elg (a) ±EK5 1 ©&ft#^-* h 'P 

2 MaotSpIg (b) , ifBfl 

SD t i2©f3fe^-^ h^rSfbtSli (c) k&i5fy s ±8BIS (a) 
, ±mn&&1£ftfcb Lt, ±CWfi***^#tto^S:!ftlRUT, 5 5 0 nm 

(Sri-ai-bi-x BaaiCabiEux) 2 S i O4 
(O^al^O. 3 % O^bl^O. 8, 0<x<l) 

I2tt, 4 3 0 nm£j@*L5 0 0 n m^T©i£^ii#UC±3§3fe f-^ Zft-fZ 

IS (a) fc, IfEIS (a) <D'&x*. iiftte £ ft" -5 ffi m K 
£ >9±f5#fe^3t^^O/>^< H3feH^U®^S5li (c) fc, ±!B#fIH 
S:«ftt5Ig (d) ±BIS (b) IfBH-fe^gftf* <t LT 

, ilBWfe^l^^^ScoatSrRilXL-C, 5 5 0 n mJ^Jh 6 0 0 n m^T^II 
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(Sri-ii-bi-x Ba.iCabiEux ) 2 S i 0< 
( 0 ^ a 1^0. 3, O^bl^O. 8, 0<x<l) 

*<e>#3\ ±iax^ (a) -eft, ±B^&%%ftfom^z±mfi&m%.m*iz 

»t>a»tt*;£ifcfcifc5 U ±IBXm (a) T'ft, H-fe^3£ft#: 
Sfl3 ft, 4 3 0 nm&jgx. 5 0 0 n m^T©^^^^(C±|§^ t 0 -^ £#1-5 

M:±ot«5lS (a) XfExm (a) 0>&T? % ifE&ftf^-* 
hSrilft^tSlS (c) ±I5X^ (a) -C*ft, XlElt-fe^ftft £ 

tt, ±IBWfe»3fc5R^^ifto3fcS:»iIXbT> 5 5 0 n m£(± 6 0 0 n m£*T© 

(Sri-ai-bi-x Ba.iCabiEux ) 2 S i O4 
( 0 ^ a 1^0. 3, O^bl^O. 8, 0<x<l) 

m 3 ft, *3§^(£>f$ 1 oi^ife^tBfc^»t5»3«<o^*^iS3fc^>r ^©«»f 

m 4 ft, #$g 0J©0 2 ©^Jjfi^^(cjo(t-5 0 1 W^SBftSli-CfcS** y KM 

m 5 11, *«noii2 <D%Mi&i&\cistt&m2m<D%ftmmvjb&wiii3t*& 
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m 7 ft, ^*©aASia!>M$tifcf ^^^y©^##:^7/M^© 

in 9 ft, hi 7 kt* i, fc®;M<D j 7.(0^-7- >{ zsy&nmmnfe 
mi oft, mfcm%ofc±m%7Fi-n*m'$im^mmx*h?> 0 
m^Mom^m {3i%%v-?*>m) ^-mmi^ommt Lx^-tmx 
mi 2 (a) ~ (d) ft, %\<DM : w-m^tert%*mfcm%y £ ^'( *<DmmiLn 

mi 3 (a) , (b) ft, ^tl^fim^, f l©IMOii|Ig|Ij;otf 
mi 4 (a) ~ (c) ft, i2©^J|^'(t5^m^^ X<DMmiL& 
115 (a) , (b) ft, 0 2©A^M{-^ft5^##:^^7 ? ^-r^^MitX 
mi 6 (a) ~ (c) ft, ^SOA^Mf-^ft^^^^^^X/^^^^jtX 

mi 7 (a) , (b) ft, ¥Wfc%%T^j x<Dmm%fe<D%i<DM;fcmfc& 
mi 8 (a) , (b) ft, ^mfc^ftT^j xommfifeo® i o^w-m^^ 
in (a) , (b) ft, *(omm%m<Dmi<DM:foM (h 
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0 2 0 (a) , (b) \Z S ¥^ft38#7*'<^*0£2<B&fc#Jfc:#SKitlS 
1212 1 (a) ~ (d) ft, &&<Dik%fc&fcWhX^1tb&&% l f'<'(* b, 

"5 o 

£ Xj»|Eltf»£fc©K«&*i-X&|Eltf>**-^0riibS. 
3r^i-0T*fc5 o 

0 2 6(a), (b ) (±, ^n^tllK', CatBa ^*&V^ ( S r o. 

98 E u o. o>) 2 Si 04 %yt#RTfi'&til<D%-&&&S r « SiO* fc&QKD&X 

HI2 7 (a) , (b) II, ^H^ftMfU^ C a ££<^*-f B a ^IltCL 

X 5 (S r o. 93 B a o. 08 E u o. 02 ) 2 S i 0 4 ^3fcft£.tf<k*n o#4;£ 

f fi^ s r 2 s i 04 it^m<o^xmm^^-^mx-h^ 0 

02 8(a), (b) W\ ^ft^tUlM, CatSr &£<-££fcV^ (B a 0. 
98 E u 0. 02) 2 S i 0 4 %:3tfcRVMk&<DM%& : %B a , S i O4 {t&VlKD&X 

mm^z-^mxhz> 0 

02 9 (a) , (b) fi, ^ft^Mfifc, CaBaH*38W, 60 

(C a 0. 38 B a 0. eoE u 0. 02) 2 S i 0 4 ^ftft&O^&O/N^,!^ 
B a 0. a C a 0. r S i O4 fc£4&0fcXlMf*p**--VB-Cifc$. 

03 0(a), (b) it, ^tl^tlHSlC, SriBa^i<tU^ (C a 0. 
98 E u 0. 02) 2 S i O4 £ftf£&t>*&&<0£;$ifi^C a 2 S i 0 4 it£4fc<Z>#X 

031(a), (b) ft, Si <D-U$G e XWt&Zfatc ( S r 0. 84 B a □. x 4 
E u 0. 0 2) 2 ( S i 0. 8 G e 0. 2 ) O 4 O&^JI^ S r 8 S i O 

4 ik&wv&xmm^f-^mxhZo 
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Hl32ft, Bafli (a3) <E>Jift3 (Sro.98-, 3 BaasEuo.oz) 2 S 

1213 3 ft, Sift LT 5J1^%©B a fc^C ag|i (b 3) ©£#-5 ( 
C a b 3 S r 0. 9 3-b3 B a 0. os E u 0. 0 z) 2 S i 0 4 h/^IHT* 

034tt, C afti (b3) ©1^5 ( C a b 3 B a 0. 9 s-b 3 Euo.02) z S 
i 0 4 &%fc(Dm%*^t h/HHT?fcSo 

03 511, C a jt&tt (b 3 ) # 1 9 Jl^%, B a g$k;l ( a 3) #2 4ff 
%<D (C a 0. 19S r 0. S5 B a 0. 24 E uo. 02 ) 2 S i O4 h A? 

El 3 6 ft, (S r 0. 98- a3 B a . 3 E u 0. 02) 2 S i 0 4 Qkftfc 
) (£*3ttS£3§ftfc°-^$tg<£B a gm* (a 3) * 0 

HI 3 7 ft, (C a b3 S r 0. 9 3- b3 Bao.osEuo.02) 2 S i 0 4 (gig 
it&ftft) ^&tfZ>3L&%t°-?&&<DC ailf (b3) fife#ttS:^i-0-e*> 

HI 3 8 ft, (Ca b3 Bao. »-u E u 0. 02) 2 S i 0 4 ^ftffc 

) K&ttSiiSfte-^&ftoc a g&i (b3) ##te&**i-0-ei>s o 

03 9fi, Si ©— §M*G e "Cg^ £ frfc ( S r 0. s 4 B a 0. 1 4 E u 0. o 2) 2 ( 
S i 0. s G e 0. 2 ) 0 4 IkitfccDmytX^? h^*^^<Dtctb1,Z7!ki-mX*hZ> 0 

04 0 ft, E u|g (x) ^i*OS45 (Sri-, E u * ) 2 S i 0 4 M 

HI 4 1 ft, (S r 0. 9 S -xB a 0. osE u , ) 2 S i 0 4 fk%^<0^%^^< ^ h 

£ # % © «> ?jk -f HI -e fc 3 o 

HI 4 2 ft, (Sri-xEu,) 2 Si0 4 > (S r 0. 95-xB a 0. osE 

u x ) 2 S i 0 4 &3teffc£<&£$83tefcr-*Jft£fc E u*«ft#ttS:*"t-H-C&S 

o 

HI4 3ft, %%fc<Dftytft&k&% + >bm&k<DM&0W*^®vi)& o 
H14 4ft, km&k<DM&&7*t®VbZ 0 

m4 5ft, t±yt$ck <DMmz*-fmx-h% 0 
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04 7 \z%%,fcmfek&m urn t<Dm^^^i-m-ch6 0 

mso (a) ~ (c) ^3 <DmMftm<Dm&%i&<D%i (DM^tetfzmm 
nisi (a) ~ ( c ) w:, $3(oni&&miD&m%m<Diis2(DHK&v&m& 
H52 (a) ~ (d) %3<DmMMn<Dum%W;<Dm3<Dmitzi3Vznm 

0 t? & 6 o 

-0 l (DMM^B- 
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f y^I©ffeLED 1 f feLED 1 OjiillSJ £r$tih"t~£> , ^fe^^3t^^ 
tlfciWfeLED 1 *y^6rttJ:^$tL % Jtfc3B&#ft*t^ 2 RXfifttt 1 3 

m 3 «, *nis^S{-fcMt5^3Mo^^#:ii3fcx^<r ^o^^r®m-efe5o 

*M»l4©!fffc8 £ , E#8 ^Qfl^rt(cSaS$tlfcWfeL ED 1 , Dfl§ROjiE®± 

frbm&8<DMm%nmLxftmz&v Mztix^z>ftnmmt%*5 1, 5 2 1 

, fl-flflBllftSH^- 5 1, 52iffeLEDl K®^ i SrS VMC^j^-f- 5 ^ V 

d>5> 3 t Hifcf j'^'fW^JtW *-C&3 0 fcfc 
% ^{£8<£[IQgfl<DflliJi£te, **Siti-5Rlt*i: LTttUSi" 5. tfeLEDIO 
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feLEDlli, 430 nmZMz. 5 0 0 n m£*T<BifcfifB#fc£!83te t°- * £^ 
"TSISatSrSfcoLED-efcO, ltfe^£ftftt£i : -2{3W£LED l^ftofftjlfi 
fcUftifcLT, 5 5 0 nm£li-C6 0 0 n m&T©&J&1B*fcK:±383te f- ^ £ 

n/i^ * yt^xm^-RXfKm^^? hn/vU V***a>S>»fi;i^fc*^■ 
^KCisitS^i^f/^^li, ffeLED l fc % :<otfiLED l as 
JfeoWfe3fcSr!ftl|XLT 5 5 0 nm^it*6 0 0 nmtlT©IIi«l^*^^ 

w^T% M&* s &ftfcm.¥2ttL > &T<D{ttt (1) 
(S r i-.i-bx-. Ba.iCabiEux) z S iO( (l) 
^a£ft6fc£*fc±fcfcLTfcS3i*«^##-efc5. fc£U (l) 
m*3^T % a 1 , bl, x , O^al^O. 3 % O^bl^O. 8, 0 

< x < i (omm\z.h%m$:x«hz> 0 

%3fer^-r^tr«> tfeLED 1 «o# feft fc^ifc L T 5 5 0 nm^±-C6 0 
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aiofl:^ (2) 

(Sri-.i-b 2 -x Ba.iCa b2 Eux) 2 S iO< (2) 

(2) tefcV^T* a 1 , b 2 , x fit, ^tb^ft, O^al^O. 3, 0 ^ b 2 ^ 
0. 6, 0 < x < 1 SrWai-ajgHe-Ofc-So al, b2, x«, ^ft^tK 0< 
a 1^0. 2, 0<b2^0. 4, 0. 005<x<0. 1 5 8fe4t"? fe 

5 £ b tf&t. LV\ a 1 , b 2 , x ft, ^tl^tl, 0 < a 1 ^ 0 . 15, 0<b 
2^0. 3, 0. 01<x<0. 0 5 %m%:'f6%kWVhZ>~ k&Z L 
a 1 , b 2 , x ji, ^tb^tl, 0. OUal^O, 1, 0. 00Ub2 
^0. 0 5, 0. 0 1 < x ^ 0. 0 2 ZffiB:-fZ&mX*1b%Z. k&bi h L 

±a&©<£ 5 ln % fc^it (2) t©ai, b 2 ^±|BISHrt J; "9 t>/h£i^»H&<0 

^i"<s J: oT*ft4$tt#*fc1-5, ^ISrt J; !9 v^jBcIt 

3teflcOlt*«li&«r^^LfcO, •»5fe»««riiS»<5Btt-e, Sr, Ba, CaO 
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(Sri-ai-bi-x Ba.xCabiEu, ) . S h-, Ge z 0 4 (3) 

otU ^ a 1 , b 1 , x, z ft % ^ft^ft, O^al^O. 3, 0 

- bU0 ' 8 « 0<x<l, 0^z<l (^UllOSz^O. 2) ^IJ£ 
■f**tt-efc«. S i ©-»*Ge <T#5«fll 
i^ft^St)©©, '>*<n, G e Ili^S 2 OIB?-%E*-hT?B:, £3§ftf 

©Wfi^ftHMjfc^ftoJItfe^^tftjRLT, ttfte 0 Onmfeate 6 
V>U ft££ii5i65g|$T, «^.Ji*feLED©#fe3tSr»«ibT, j£S 5 0 0 

ft*5, ±fB^fe$ftfti L-Cfi, «xtf, #y- K/i^*s/-fe^*fcfj|sf&5v> 
Fn^U^VX^tLT^^^, CaS : Eu ! ^mSr 
S : Eu ! W/i^, 0IJ*.tf#$i¥l 1 - 2 4 6 5 1 0 *&ft*ttffl 2 0 0 

0 - 6 3 6 8 2»^#T8l*S*L-CV^*±J|||#^*±ai«|#fc^tP«flS* 
Jifc*fc£*\ Milifti 2 0 0 1 - 2 6 7 6 3 2 ^ itr |^ $tltl ^ L . £ 
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uw 2 o 8 

x% ft&<D&n&&$ti-ft&m&mm&kLxtot,ti. jis z s 726-1 

9 9 0 {ilBicOR 9^ % _LfB JIS Z 8726-1990 ^0% b LTlSicO 
■fe#®«tt;G a c^boit»:^^:%j&3fe^SrSco^i»^|8 

fi^u^ hD/UUyty^^i LXtobtlZ S r G a 2 S 4 :Eu ! W 
^> 5 0 0 nm^±6 0 0 n m^T©tS«i^3fe f fc*r1"5 «: J&o 
. &>T<Dfc¥i£ (4) 

(Sri-a3-b3-x Ba.aCabsEui) 2 S i Oi (4) 
X£&ftZik&®&^mzhXti:Z>mmi&&%:&tf1bZ> 0 

fcfc U a 3 % b 3 % x tt\ , 0 ^ a 3 ^ 1 „ 0 ^ b 3 ^ 1 % 0<x<l 

fc*5» ±E (S r i-.i-b.-, B a . 3 C a b3 E u» ) 2 S i 0 4 Ei^&ltftfcte 
til^^iaot, ffeLEDiSlcot^^ 0E3SKffi*3feft^»oH-fe 



WO 03/021691 PCT/JP02/08959 

32 

&Ttt, -hfB-fb^xC (4) tt^tlSM^ifrCLtft^ 

, $?,i:t*5:i^tS!it*.5 0 £ ©JiS&&*3tefttt* ±IBa 3feJ;0?b 3© 

*»t>, :tCJ;ot, 5 0 5 ~5 9 8 nmgg©£^tl 

D#»o*ft*i, f fe^^*^S[oiiIf^©f^|3fe^ (Sn-.a-b 
3-x B a a3 C a b 3 E u x ) 2 Si 0 4 &&4tt**ft:#Sco#fa-fe, Htfe, 

v^fts^^^ffc^ftx/^ *k tana «r ^ t *t?t>fc^ 

o 

0 0 /i m^TOtO-CfctLtiJEU ^ftftO^tf)^^ A¥©fB^ 

f^iOfMI^^ClS-e, 0. 5 a mU± 3 0 » m^T, < 1 
M mJ^±2 0 /i mElT##* L< , 2 fi m»ll 0 M m £JlT#<* bfc&t LV^ 0 
&&#ffiK:o^Ttt, 0. 0 1 m mtlfeit/l 0 0 0 m m^t^tf 
fcttfttfiHtf, ^^t^^CaAT*. b< ft, 1 /x mJ^±5 0 M mJ^T 
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Z<D£ot£mm&%:ytfcn, m*.\t, m&<DXm (J. Electrochemical Soc. Vo 

1.115, No. 11 (1968) pp. 1181-1184) 12 ic {C <fc o XM^S C t tfX 

08*^^^5.1:5 1:, YAG^S**^, 1 0 0 n m~ 3 0 0 nm#j£, 3 

0 0 nm~ 3 7 0 n mttft s 3 7 0 nm~5 5 0 n mf+ifiOH #@f fcjaiB3fe 
*%WU ^^&*<«V^SfS|grt©)fc£Pj*l|XL-C, 5 5 0- 5 8 0 nm<D 

2tb-C, S&iS&StefcB:, 2 5 0- 3 0 0 nm#t(u@ig)tt 0 -^%f L, 10 
0~ 5 0 0 nm©j£^SIf iRtt, 5 5 0- 6 0 0 n m (@ 8 t* 

^offeif)feftJ-efc6 0 4 3 0 nm^j|t 5 0 0 nffi^TOffe3fe (Ml 

01 0 0-3 0%-CfciIK AfcWftafctt«rflE«i-<5 ®|2ft(7)$§4 7 0 nm 
-r*t£YAGftMKfc<D%%%L&<D¥& (50%) TfcSiH^S, 

fc*3, jtfixll<Z>:£ ( 1 ) Xtt ( 2) 4»0 a 1 , b 1 , b 2, x ft 

off:, mwL&&ftfrzm^iz&K#m<Dftm*mw+z> 0 

tc£lK, 2 5 0- 3 0 0 n m ft i£ fcl KJ ® 3fc tf - * SrtfU 100-500nm 
©j£ ^^S*fiigi*J id Lt, 5 5 0- 6 0 0 n m ©3t&~St-g® jggjg 
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hfr&lt&LXt>i>*Z>£ 4 3 0 nm^@x: 5 0 0 nmJ^T 

©iSI8rt©tfe3fe (Mft) ©BRStT-C, rttoi^S&^ttJfcttttiiS^ t>©© 

M+tftm (Dm^ftfcXhZo Mx.tt®m%4 7 0 nmiactliYAGif 
3fcft©¥#©!S&©£#La»ifefcft^. Lfc^ot, filitf, tfeLEDOf^ 
#£ftft5&&3fe#©3t63te©in£|;:«fcS efe)fe^&oefe¥|^7/W 
*3^TEI-©3te£«:ftJ: 5 Lfc#£, YAG^tM?rffl^5 «fc 9 

Wt-ff<4So ^©/^> &3fe#S©£ffite:££5|iaflfc: J: 3J&#riS^ftv^3te 
mftftl©J¥^Iii^l£fCi$l-'>ft < ftsot, &%<D&t*b(D'p 

£5„ ft*3 % YAG^£3fc*«r^T¥*fc»3te7*'MX*ail$Lfc 

LTei^3fe©3ft&;d5tev^©fcfc 3 0 C©£ 5 *JR 

Siaot^®< ftS^Jtr^te, YAG5B£#ft:&;8V^»£'H:|BoT£C 

^^^^^it^^^-fc^ifcu^m^^a^^^^tis©^, m 

</i61Si:o^tlt ^&»3E*-Cfc5k©©, ££{£JifiPJ3$ti-C^&^ 0 
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fcJ;5^, W&L ED^j^o#^3t^rg5l|XL-C, 5 5 0 n m£Ui 6 0 0 n mJ^T 

llfe^*3t^♦:*fc J jF2©f■>rx^s/J^$^t^^^^/^$v^^^if, t**i3^ 

At m^T<£>iS|S) <£ < , $f^L<fil J u m£*JhT*2 5 n mJ^T^fSH, «fc t> 

0* L < it 3 ai m^±T* 2 0 M mJ^T^SSfflTfc 5, 
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o»-t2. i y^#ii©KjtStt i . osx±xi. 4^t, tfV4$ 
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%ytfc%L? 2 1 rnrntu i 3 zmm-tzz. tizz ot^ts r. t 

*»W©**ft*®»ft#«fefc*>oTH\ £3fcft-;-* >©«fcDSr5fcHt*Jfc© 
l^T^ftft-<-* h t'-C-tta^a^^jB £ 5 J; 5 {c LT^b Lt *> J; ^ 

W-f% 0 X b-t* (Stokes) OftBJfciixff, m&p i ft'&mv ( = «; 

: P a • s -fcfcteP (#7X) ) © ffi ft ^ £ jfc P$ ^ 5 , ¥ir : 
m) <DMW;®W<Dfcfom&\i (m/s) ft, TfSit (5) 

u={2Xr 2 x(p 2 - pl )Xg}/(9XT,) (5) 
T'£<*ixa o ffiU it (5) M&Vn-C, glifi^Piijt (Htffi:m. s ~ 2 ) Xh 
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3 ©ttllB + Kifcrt f 5 r i tf* «Tf& ft 5„ 

1. *Jfca©/h&ft* «^£ftft*fc*£Jfl^5. 

ij-63§ft<D£3§3fefc°-^$ES# 5 6 0 nm»lf6 0 0 nmJ^T^gSK^ 0* L 
< te5 6 0 nm£j@;t 6 0 0 nmJ^T^iSH, <fc9£f*L<te565 nm^±-e 
6 0 0 nm£tTO^lrti:fc5fMi:t5. Stfe^&ftfcflH 1 2 ©XJt 

fi&, 3. 0^±T*4. 6 5 JMT^^IS, U< \* 3 . 0£A±-?4. 6 OJ^T 

*fjig©j|j*;s«:0. 8^±-c^-fem^3fe^oKjta^T©isia, #*u<wti. 

it (5) £^-f* h — * *<Dmmfrbftfr% J: 5 fc, w©J:5i:t5fc, 3*6 

Cd%^*^V^tfeif)feft:i: ttli, Mg, Ca, Sr, Ba, Sc 
, Y, K, Ti, Zr, Hf, V, Nb, Ta, Mo, W, Zn, B 
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, Al, Ga, In, Si, Ge, Sn, P <D * fob M f* tl Z> '> ft < t h — O <D 
%mts O, S, Se, F, CI, B r © * j&» kittftl 54> < i t> — o<D5u§{i 
t lc J: o-C*rit*n«{b^*«r*#:i 5, **5, r ft <0 5£ * tt 

2 <D±\! — 9 $L&% 5 6 0 nm»K*6 0 0 nmJ^T 

i&T^*3»t6^S3fc©^»*tf— 5 6 0 nmElit'6 0 0 nm£(T©ii 

ft8HP2-T»fc*LtfJ:^, J?t£3R&#fl:tfc^ 2 fit, 5fclciftW LfcfiliftllLS^frlft-? 
t? o T J: L , £ o T* < T t> «t l^o 

#fta»ofc 0 ffi^YAGMMtfOlJtltt, 4. 65^|i4, 98 

m^±t?3 0 ju mWT<£iSSffl, L< li 1 m m^±T' 2 5 ^ m^TOfgffl, J; 
L < li 3 /i m«J:t 2 0 M mKTWifflCPg^f 5, fc*5, Utl^fi 

1 ) TfliJHSft^, o£ 9 (Sn-.j-n-, B a .iC a biE u x ) a S i O 
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(1) t?*$ix*^*b«r^#:t LT«jfc£;ixa&i!££##:©Jfcfitt, Bag 

5^3fe#:^K^itS'J^-eii, YAG^fM ( (Y,., G d o. 28 C e 0 . o ») a A 
Is O 12 : t°-^$;g: 5 6 5 nm) % ( ( B a o. o s S r o. 93 

E uo. 02) 2 S i O4 : i|*f-^S5 7 5 nm) , M<£> ® T? £ ft te^ 
45Sr ©^ftV^&Jfil&ftft: (B a 0. 24 S r 0. 7 4 E u 0. 0 2) 2 S i O 4 : ±3§ 
^t°-^^S5 5 9 nm) OXJtSft, 4. 98, 4. 53, 4. 67 ( 

mfeW Jf± 1 %) -efc5„ -iHT, 5 6 5 nm#iEC±|§3te^-^l:ft5 

«t <9 1 1 0 %/h $ ^ r. t &t>fro fc. 

m&%^-fmx*fo5 0 04 8^P)^^SJ:5I', 5 6 0 nmWJ:t'6 0 0 nmK 
T©&SS*is, #(- 5 6 5 nm^±T*6 0 0 n mSXT <DWi&mm^m% 
£ ^i" 3 Hfe^ 3Htfi«S4. 6 5^70^*11:, YAGiS 

w fc^-Ctfct Ltt#5: 

i^ll-efca, rtuc^LT, te^sS (1) t?^$ti-5i'b^ti, 0*19 (s r 

i-.i-bi-x Ba a iCabiEux ) 2 S i 0 4 ft S-fb ft: £ Ltl)^ 

Sft 3 B\ 5 6 0 nmEtlt6 0 0 nmKT©SIi|(, #{315 
6 5 nm«K'6 0 0 n mWT©S^M#K:±385te fcT-* &^53|6^#£Jfc 
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*bft<ft!9, Kffi, Wffi4>tt£#fc$ 15 fct>J*v^4i^fctt, * 

m-tz t , mm^&yttiwi&mft, o . o i p a • s st±-e i o p a • s sxT<om 

ffl, L< 0 . 0 3 P a • s ^±T? 3 P a • s «T©tl, «fc b< 

0. 1 P a • s U±X* 1 P a • s T © IS ffl "T? fc 6„ fcfc U ttfflg^&ftfc^ — * 

htp^ $ fcfc^ -fttfc^©¥*&&as i nm^it 1 0 0 nmSXTV 
mmft, ^*L<ii3 nm«if5 0 n m£*T<Z>f5fflft »C 6 j@|fc*fc^ #> 

^1~< ft^ 0 

±T* 1 0 0 nmWTOiffl{:fc5i«ff0|Sft$)^ifJ:^\ -IMb8*£t0.<0 
ftis, SnmKT^ittflt % (CffePJ t fc i 5 ft , U-f-'-dUff 
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nam sr - © ¥®n t ^m-r z> t © 1 1- s 0 

i-«fc 9 > &T©* 5*ftUB&*U iim^StSrHStlS, 
tg(ci/h$<^«9, 1£7fc#Jl*©3fe©!$J|jma0^£^Kl&{c^;£ft< ft5 0 r© 

«S©#fiLED£/8^fc*£\ ff-feL ED^^oWfe^©ffi^ii-^^©T% 
i*M7/^^fl4, itftfc®*©3te©»J|XBSH*#^fctt*itf, #£ft© 
rtSP4^3b*^S5^*3fcflc"efcntf, iS^t^o; £0* WIS {efts. 

7 f ^^r^tj:*5{tim5teft*3©*±ffi©®a[) is^cn, *nm^«go^#^ 

VMcg?ttLT^*^*©*3tfr« (HI 7 I^(t5f)fc^i 3#$) iJfctfc1-5fc 

7L\*m2\z7*-rik%fomz^m &ftftji©3iMj¥#.i>*t7c-f s 0 
or, #£;te^ii©¥#fte8#7*^>f ^fc^-ci*. MftJi 3 ©^®cflia^# 
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-m2(DMMMM- 

D if LED£ii«^*]\ |l*OLED^hy^^LED* 

fajf^frft^) *#«!1RWI6* (LEDlrt^il^jtr, WLEDtT, LED# 
LEDSi*#»fci?) ^/S<H3feiIt^itt^5, 

4 5 Si #]©3§#^Eii, ^1 ©liSiifeJ&ffi'CSfcWLfc.fc 5 fc# 

|SM©^#^|S3fc7*^-r * 1 1 ^3»flc»3fcf*^>T^ 1 1 

fc^ffS-frSfc*©.*^ yfl2^ix.tfc'!), ^-fyf 1 2!:ONt5t, ¥ 

1\ #$88Ui;:fi*53B3te£1tW:» - ©M(-P££$ t> o-eii4v\ # 38 W© 38 ft 

1 1 &m*T*jfc$*L-t^*c:fc##*LV* 0 fcfcU #3893 fit, Jg 

i ©nii^si-fcMtsefem^^^ii^r^-r^ t> #> it, 
/^^iimt53fe©fe, m\ mytuftvj&witeifi*, #ic#£© 

^fc r <om i 0»©nwi£ltfc:*5v*-c, Lv^a*ti2 o o 0KW_L-ei 

2 0 0 0 K^TO®ffl> K«±t 1 0 0 0 0 K#T©36ffl* 
$ t< fi 3 5 0 0 K£*_h-?8 0 0 0 K ^XTO^MXh Z> #38BJ!fc0& 
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1 cm^JiT'l Om^T^iffl, i§5 $ 1 c m^±-e 1 0 m£*T<£>®S|]S, *f?fr 
* 1 1 (AMU, li^^^^a^Tt-^iC^CTii^r <b 5 0 

£L^„ fcfcU ^aWO^SfcS^T'W Wx.^ ifc, * 
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oT, ISft^Bi LTO^tf e>j&S4>£< fc5£|fCfc< , SSiifa^ h©Sf/ilS 
^©YAG^f^O^fcfi^f/^x^iCJfct^Sto©^, 3£ftg 

Dftft&^iH^ LED£i§ft^*r N SM©LED^ h^^yy^LED^ 
ftJi^ilTft^) (LEDgrt*J80l*J\ irtLEDitT, LED# 
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i4o^i:i^©f^i mw, 

ft*?, ±1B7/V# y ±^^m^-a-^i©-Mft, T^^y±^#M©^ 

^yfn, ^^^y ^^^^v-t>A> , mmm. (mm 
5 0 /Np^>"fb^ (ifUMyf^, &fc^y?A, 
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&m<k&®, Mt^m*. • mG-rz, 

*JR^©iK^fifc*^-2fe«fe^{::, 77^7 (ife^J) «r«£ Utffl v^T «fc ^ 
o iE77^^Htlt &H©, Wk^Mfb^i^fflv^r t & 

t$5„ ±E^P^Wb^i:Lttt, *ft7FP>f^, &{k^y!7A, &{k 

i©, f^^l^/Ku^tS^^fu, 0. 0 0 0 1 ^7VJ^_LT* 1 ^-/U£*T©f£ 
I, ii^fiO. 0 0 UM^Jbt'O. 3 ^/vetT©^ffl{C&5 8 

itkfc, ±8B*U ©fcaUcfc^Tft* • WteLfc, ^©^/HW^S-fcttfiifij 
3-©$5tefc®***riS^U jA^«%^A(»«r»<&. **fr«#©ft£tett«*fc 
^ifcfcfflv^s:: fctf-ct So -#J£_Lif5£, ?L#K:.fc5»£-, ^-;u>;/na 

«fc£*jfl^-c\ tt«&©a£$##i§c#&, 6o~2o o°cm^©?a^-e^B# 
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, ^H^faJ^P&i^ ^h^y^jjp, p-?w>-*05, hWTVV^rSi 

, iMHtit Tfrt-r. ^ 3 =7> vjr**sT 

ICR, ftjftlttt, l 0 0 0mtl 5 0 0tWIffl«L<, J:0» 
tKlillO O c CW±t? 1 4 5 0°C^T<£f£ia, b< 1*1 2 0 0°C£* 

±t? 140 ot^T©iH-efe5o 

$x±x*5 o ommskTvmm, j;D^*u<»i^F^w±"ei o o^^wto® 
u ttE j *^%ik%fr^w&z^ B 
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5 *#BB» , f , "eJfcfiH'<5!&5#*r3. :©fiiHtit sit-in 

fill, ±m&ftUz.£oXftt>ln1tmtit.Qo (wi^a^rifiLTam^ 

-^tf-K?^, ■toyTj^y^fr. ^v^r— S/WcJ: if j&SfcS, *fc 
, fi?#;fr5££ LTfi, fflv^-f 5 *5VM2, 

#&xg-ct±, ±B»»ti:j:o-c#feftfc**#tt-?©**fr«r, ^^o^S 

^a«r_h»-f S . tSvMCfc5#8H\ 7k* S VM*T/w =* -/i-ft if©^8W£*stt5 
tt^ft&^^ifcftMSrfiJffltfc^jR^jSfe*^***. ffi»;:«fc.5#»-CB: 
% 50-1000^ y ^3.S£<0t$£/B^T&i»-r3 £ ¥^ft3§ftr'W *-~-© 
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iia^^fe^o 4*3, Hfi|fc««4rfflv^5#^^H: % 60-3 0 0OT 
fc*5, ±fB<£>a?#Xg, MIS, fti*Xg&tf*£fcX@©|fl*£;b-g:#^ 

mi gsm$3feft©--fctej&&03&3te&g (x3S§3fefcW&i£) &t>*x 

#>5o raHfc**-*tt/fcfc©»#3**B:, ( S r .. 93 B a .. 0S E u .. .,) , S 
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h LtOH^y r>A ( B a C 1 2 ) £ N ±|B-^^^^){^ (S r o. B3 B a 0 . 
osE u o. 02) 2 S i O4 g^&itftft :BaCl 2 =lmol:0. lmoli 
ftSiiJ^WftLT^DU + #?I£Lfcm, 1 4 0 0t:<Djf5n#|g^4»-T?2H# 

o j^^ng £ & t §1 m t z> r t & °im v 5 o 

^fi^T^Lfc-^^^tt, #4^^^©M^1tat«r^i-S (Sro. 93 B 
a 0. 0 5 E u 0. 02) 2 S i O4 3l^ik&3fefM^£-t-5 ^ £ £ tbT 1^5 0 3 

fc, 100 or, 120 or, 1 4 0 otc-^i^agt'ci^iaotip, 

#4*^^O^^fl|it^^-t-?. (S ro. 93 Bao. 08 Euo. 02) 2 S 

i 04 mmm.igytfo-?hz^ tzmmLx^z, i- ® 1 1 77 

*«rJHl^fc< i fc, 8 0 0- 1 4 0 Ot©-ftl|iaot, 3£Hi£S£ft#£# 
5Ci#-et, M L) ~ 1 4 0 0tOfilT«tfc-^Mi 

(yy y?x*m^ti:^m&<Dm 1 . 4~i. efe) mmfe-gytfazmzz ttf 

#f$l§^x^^^0^it^ }& ^ tJ ?l !}i g^ g{r:o ^ Tift ^ t - 50 012 (a) _ ( 

d) mi <v&fcMfc&vz¥mfcm%f : ^4 x<Dmmi:uz^tmmmx*h 
60 
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*1\ 0 12 (a) t^tffeLED-Cfc5n^i*fy^l 0 1 

0 nm~ 5 6 0 n mWflSBfcSfift*^* h /VCD t 0 -^ 5rf t5f feL E Dffc «5 
, $ffi±|:r;- K 1 01 ai*y-K101biSrtl/t^5. 

^tt, mi 2 (b) Ki^-rim^ #&3§ft¥#ftf-s'7 p i o 1 *y*i— 

y^T*-Kl 0 2±C7y y ^f" ;/ :/&£ifcfc J: USUI'S. rcDlg, w 

•fe^^fc^^^^^ lOli y t-Kl0 2t SrSi/MnaSttofc&tti- 

>r K©*y-Ki 02b fc&nvMcm^WKigMfcu tfeis^l^f^ 

101O*y-Kl01bi y K 1 0 2 <T>T J — Kl02ai* 

ofC, 0 12 ( c ) C/Tflg-C, Wfel&ft^ft^S'T'l 0 1 #@£3;h/ 
fc^xt-^ K l 0 2 1 0 3±K:»«tUH3£i" £« l 

o 3±^&^-* ^ogs**t3(BFSrfflv>-cy3:^- y^r^— ki o 2%s«i 

^tf>^, V*.-r — ?4 tJ-— Kl 0 2 COT y - K 1 0 2 a 10 3 tc^tf £> 

tifc0f£otffi» ; ?-lO4|iig!«t5, *Htt^«l!i33V^-Ct4, ro^lcW:^ 
7 >T -V— 1 0 5trffiV^t7y-Kl 0 2 a 10 4 KlgHSLTV^,, £ 

tiKX <9 s W&ftft^Mfc*?- l oio*y-Kioi b;&*2£|gi 0 3 ottji 

102 b£g=Ki o 3 \z.WLtf &*ifcMJIPP l o 4 (uiiuti) J^u 

— y>T K 1 02C7/-K1 0 2a V — K 1 0 2 b 103 fclR 

ft t>titim%\<DMmffi* i o 4 (d^^u-c^ j: Wo 

O^fc, El 1 2 (d) IC*fI@T% M^^f^lOl (#&LE 

d) ^bai-sfctfaifl-t-s ft^frtt^ «r : fr^"*»flB*^*i'*. ^ft 

tofctt, 0 3^IMl 0 7 ft KB* U Mlfcffilll&^OS! 1 0 7 fcSfc 
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*i/mH% 1 0 6 (Dtp^gftfrftL* 1 0 8 *frWc&1ttci><D&ft^Z>o & 
IIIiiNTT 8 5 0 6<D^#*i'Mm&tiiMLtz 0 ^#^>-«£$5 
01 3 (a) , (b) (2, ^tl^tlHlfU^ iio^©glistaotf 

60 113 (a) , (b) ic^-TJ: S^l 0 3±{C, y*-*— K 

1 0 2 *fr\,x%M.Zht^&m%*mfc*?y-7 (tfeLEDl 0 1) ^tf 
*^yffimi 0 6 (J££S£3fcft*£^) 1 0 8^it^^^j-(c^i!!:L 

-C#£LTV^&ftftl 1 0 9 £^-f 5 ¥#^^7*/^ * ti 5„ 

, ffe^| : Ft*fc5ffeLED10 1l:^it-^^-Kl0 2 
glt^lgh ffeLEDlOl ^£>3§-r5 3U*iii®-f S i 5 i-i&ftM^ l 
0 8 ttil 0 6 ^iltSIti: Lt^5o 

£ ib M^ra, in 4 5(-> y*^--^*— Kl o 2*mm^ 

r <£> «t 5 &§gii^SxK:J: "9 , tfeLEDi, f^LE D{£®^ll&^}«£*l5 
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x<Dm&jJfe<o%2z>&i*■w- 
m&%imz-i\<^xmni-z>o mi 4 (a) ~ (c) ^©jtrftwc&tts^ 

*1\ HI 1 4 (a ) ffeLEDlOU^HO (y-K7U 

-a) ±u:j£8L@£-t-s, 1 1 0 itif&mft^mfc^ 1 0 1 ^riag-r 
6fc#>tf)[Mi 1UW111 ^gE«E$ttfc«s^i 12^ uflsui 1 1 ^mm 

Zhk^W+i 1 3 bZ^1-Z>o £RS£W\ ifin 1 1 3 fcti^ttfe 

tbTV^SiS, i^Igt:©i^lf^5. $8^1 1 2&Miftl 1 1 

KiSHJ!£ft-o*fc< Tt> J:v*. HI 1 4 ( a ) £ 5 ffeLEDl 

0 1 ttMflfll l l ©j£®±K:Ett3ft, h ft fflv^SS^ 

r<7)^, HIl 4 (b) l^tlSt, tfeLEDIO 1©7/-K&tf#y- 
K 112c, l l3t ^^tt€ix#i7^ -V- l l 4}^ii3 SMtoKSSffi-T 

of id, HI 1 4 (c ) li^tlit, Will tc, Hi%frVL=f-l Hifi 
115 £ <£>^{££-£ 1 1 0©H!lgBl 1 lrtfciKL&i?o - w -C, 151: 

0 ^Lt, r ©3uS*V»l8SrJPj»»* 1 1 5°C, JnfclfclWl 2B*m<D*#, X 

HJqf^taa 1 2 0°C, »fU*W5l$W©*#^«flr*-S. wifx^i 1 ?, 

^1 1 6##Jf 1 1 5*t!l^«Lfc*3te#ll 1 9^t5. Z<D%2<DM t fc 

0 4*5, M l 1 1 rtfc«IEta*^S»flB H5i It, iia^ilft^^t^ 
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6 6 6 3)^, mikMfc£'o i ®i4k-fz>®mttnz%^z>k, mmom^n^m 
mi 1 5(omkZMMirz>z.ttfx»%z> 0 ufc^oT, mm 1 1 svmtviftfc 
mm 1 1 smm~tz>z t^mm-tz, n^ft^i i eco^oi&mt^om 

o 

r <D#, HI 1 5 ( a ) ^^flgt, :©^110 Irf^©® 1 1 7 i-R^ 
$-£TESU tTJh(Dfc«)<D^flgl 18lr:oill 7fc«6L5&tf. ^t, if 
lk©fc*0«Nlg 1 1 8 \Z\t^T$*i/Mm*hh^tL 0 ft 38, r<B$M:©;/t«><0» 

JMSrSMfc^-frS - t K X 9 > 01 5 (b) {c^-f J: 5 ^{§#1© 6 
■feB*©**^*^^*^^*, i-ft*>t»s «ft*&-^l 1 6 dSfitflt 1 
1 5 *-e#tfcLfcmftftJf 119 0 1 ©mt^ttTflftW Lfc <fc 0 *feW 

::t\ tfeLEDioi £^®1~<5£ l i o f*l8r®aspfl0:|fc-C;fc;ftff <fcv\ 

teWUvmm t , ISSlHi 112a £Btf« H2bh 112c, 11 

3 1 2 a fc«*Pl 1 2 b fZm&Zhlt&m (P0«P1 1 1) 

r (7)J; 5 flffil 1 2 R|«l 1 2 a mm IHKHStlfcWfeLE 

di o l^isi-sft&Etfi-sif^i-s::^* 1 ^ ^s»*i»3tef*^-r^^ 

grftfM&^i l 6as#«£*ifcWJf 1 1 5£, Bflgpi 1 KDW&OftZ 

fc^fcv*-fc#ssL^ 0 mi*, na$i i io^^, nft, nil 
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WHztiZm&k ftotv>5©T?, r©i 5 ft;* n* h-* tf>^i*fi* ft 5tf s 
, S^il 19«s, Mil l<D®mi l2b<DmZ£ v )fc^~k^£<9, r 

LED 1 0 l&Ktt&l 1 2 al:SM!t5lS(XttfS)i:, fftLEDA»&* 

itftfttk^l 1 6 iWJBl 1 5 fc©»£>fra»&fc** 

§i3 1 i 2 b t ©ra^^j^$tb*nflaj nii^ 
ft*. *feLED**jai-**mfc its, *4£#]) *±*{t4tm*mto. * 



WO 03/021691 PCT/JP02/08959 

57 

mm 1 2 5 1 lt^^ ^«mgsrfflv^#, s/yayttisftif 

r^-^-KJ; Ofrfcofctf, 17^ LTttrnftttSSaE^-Ct 5 # "C ifc *l tf 

£ft£tfBjg8ttl::o^TtftW1-S. Si 6 (a) ~ (c) tt, I3©^^i: 

Si\ Hll 6 (a) l^tlSt, tfeLED 1 0 1 1 2 0±fcl«MftL 

6„ 1 2 0 JS, ffeLEDlOl £iBg-f 5fc#>£>ggB 1 20i: 

% fflll^J 1 2 1 t s MpP 12 8 ©JlSi^tfft: 12 0 <A1BJ£B 12 1 ^KilLT^ 
£t£JR!> MiS*ltcMmm$ii*l 2 2, 1 2 3 bZftlrZ, Hll 6 (a) 

cgti 9 tc % tfeLED ioi itpa^ 128 (Dj&m^nmtsftm^-x hft if 

r <7)#, 016 (b) t/Ttlg-e, ffiLEDIO l®7/-KTOy- 

Ki, «f 122, i 2 3 fc*, ^tL^tb^i7-r^-i 2 4 la^i^i^i 

O^K, Ell 6 (c) l^tlgt, «1 2 5&tf£3fcfc*fc^l 2 6(Dm& 
fcZmfcl 2 0 ©MSB 1 2 8 rtCiLatf. :o|^t'H:, mffil 2 5 t LT 

5 0 ^tt, ^<D^tf*^M£*DfMJ£ 1 1 5t, jBi«HI12«fWO*#, 
ftf 1 1 6*S*1«1 i 5 4»lc£ffcLfc*#fMK 1 9Mt5. r<0»2©* 
fc Q ft*3, Ml 2 8rtl!i«tLa*tt*«rilBl 25i Lt, fcfciSflUfcSrSL 
L 6 6 6 3) *\ ffftfflK J: 9«fcr**I»tt»fcffl^a fc, AlffioftK&ltS 
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\L®mi 2 5#«-fb-rs^i:K:aHi-6, ****** 1 2 e tv^ 5 

ritCiO, «1 2 5^oWl 2 6©^tttt%«t •J^-^-f5-t* J ^^ 

So 

KJ»«r«'fb$ttS£i:fcJ:0, 0 16 (c) ma*-*- J: 5 fcU-'T 
-Moa£3§fto¥#fc^3fe^^*a s #kft5o Wtfne 

~ ce, ffeLEDlOl £IS:R1-<5ffifr l 2 0 «:»r®^s jlflJ^^-Cfc^b^ J: V 
„ U^oT, 1*12 Oft, #£L ED 1 20h Sgfl 

12 0 ±T*DfllfP 12 8 fcffltffclSP 1 2 1 t , Mmm^ 122, 1 2 3 £ Srfl 

ggpi 2 o i-Kiasi 2 i i: *tfc£W (pn*w i 2 8) t«3teft««:K 

ftfiffil 2 2 Ofc&eStlfcW-feLED 1 0 1 + 

Sfc* gftM^l 2 6##tfe£*Lfc#Jfil 25^, Ml 2 1 (DUttOM 
) tf>iS$J;Di£^#tt;fc-eft&i-5-fc, ot^MIl 2 9#Dfl9Jl 1 1® 
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XkteZfr, WH 2 ffilflS 12 1 ^ J; <9 iSv^ i {- J: «9 . 

LED 1 0 1 2 0^sSS1-^Xa^> W-feLED^^, 

3§1-«5ft^i§i®-f££ 5 £ s ifrftftS^ 1 1 6 tmmi 1 5 (D^fl^kfr^ 

5,017 (a), (b) ¥mfc%%T/<-( xtDmmxmxn^fcMm&m 
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7L% 2o(D^fe^^tl^tl^1-¥®ia-Cfc6o -tttfrh, Ull 7 (a) K7fi-?£ 
5 |C, jg^igtSil 130 (KAI JODENNKI tt») tl-H 0 7 frISit 
LT, Wig 1 0 6 £«Hb£*T^5IKk 110 7 ^frfcfiftbirftl * 6 - £ 
ttffii o e^tcltftft&^i o 8&&-\z.&to£it6z.ktf-i*%& 9 mi 
7 (b) m^i-i 5ic % SttftAn^Si 3 l la^Iio 

7\cmmmm*toz-xi> m^mmi o 6 ^ 1 o 8 t^jts^ 

j&s**v^«>fc % 0 2 1 (b) l^fr'i: < , Mftfom l o 9 106W 
Jgg&K:l£3teft&^- 1 0 8 frtk&VX^Itk LTfc, 0 1 7 (a), ( b ) Ic^-T 
£ Ml 0 7 ^li^tSli: 9 , itftft*^ 1 0 8Rtf$m 1 0 6tf 

Jg«jLTHI2 l (d) {^1-£5K:> mmi 0 6ti:*3fcft:«[fl 0 8#$-fc: 

mi 8 (a) , (b) ti, ^Wft&ftf*'** xv&&*&<n%iv&ftW («& 

^ti^^^-f I i z ffim"efeo t, mi 5 (b) t^tigt, jH^fln&Sr^^s 

m^jtSr^LTv^o i-fcfrt^ mi 8 (a) {^-fJ: 5 je*»fitb* 1 

30 (KAI JODENNKI tt») ^tilH ^itLt, Will 1 1 5 ££1! 
ffcStf-CV^WK Ml 1 7£frKfitt«rJn*S£fcK:J:0»JIBl 1 5*te£#fc 
If 116 t^-l^ftS^Sri^t^S. 118 (b) i^-T «fc 5 m 

, fitfrttiD^ai 3 1 (itt*-y4if) tc£9Ml 1 7 fcESHgtb&JJDfc-C 

ti^. 0g*.tf«rmi 1 5 t^^^^i 1 6 t<Ditmm^^^ft^K, m2 

1(a) (C^-rrTi: < , gftftJf 119 *T?«Nfe 115 (DJ&UKLlkftfcU* 1 1 
6 tffcfelsT^ltk LTk 118 (a) , (b) <fc 5 Ml 1 7 £M 

^ftft:*^ 116 RtMifJig 115 iSi»fC0 2 1 ( c ) 
IL^i-X 5 Will l 5* fc&ftfc&^i l 6#*&-fc:#ffe1-SJ: 5fcfcS. 

A JUKI, i|ti(fft:5l*f*^^^0»5t**«>*3©Aft« (1^ Kbf^-M¥# 
ftjgftx^-f *<^$£i£^"}£) (001 6 (c) C/Tflgl?, €^?Sti®l^gl 3 
OXttittWSl 3 1 MtSr ^S^K:^ ^J^Ll^W 

Hi 2 5 fc^ftfMSt^ 12 6 k <D ^tcftfc, ItftftS 1 2 a't'tl 
flg 1 2 5 ©JfcWKl&fcfMfc* 1 2 6 flSJtfcLTV^fcfc L-Ct, ^ftfc^ 1 2 6 
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Rvmmi 2 szMmztzz. tv.*** mmi 2 5 1 2 etm 

019 (a) , (b) ft, ¥*fr»#^M*®»itia't , fc*5V^ 

-f **>"b, HIl 9 (a) \z.7*ir <fc 5 fc, HHEf* 14 1 tH^Wi 1 4 

(HjfefA 1 4 1 WHS 10 6 &«Hfc$tf-C^5WU Ml 0 7£ft£0 

19 (a) fc^-fiEntiLWt m 1 9 (b) |!l*1-Rte4fc* £ © IRI t?H 9 5S b±T 
Kls^Sr^J; t), 0 e^tufMe^l 0 8lr^-l^t^5r 

fc «Jttf«flll 0 6 tWSfl 0 8 £©JfcMas**V*fc*i::, 

0 2 1 (b) iL7Pi-?k < > 10 9 *X*ffim 10 6 ©jEfflSJC&ftfttft^ 

1 0 8 tffo&LX^lt k Ut, H19 (a) , (b) IC^-TJ: ?K> Ml 0 7 
&±TR*S£-fr5rfcfc:J:!K ScftfMfc^l 0 6&tf«HKl 0 6dS^I!iLTBI2 
1(d) i^^-t-J: 5 »ISi 0 6^HS«f l 0 8 ±5 

iio7 fcRteS-frasStt^ttftii^vMs Jfttnt 1 0 6 4>tf>^ftffc 

i o 8 <D#m&& «t < «iHtSH©i^"etM9o%^ 

«-fb1-5fc»,' 1 Wrtl-H 0 7lrt£t>ibfflm 10 6 lr±TRS$t5 n 

02 0 (a) , (b) 14, ¥$fc36#f^M*^#2<&ftfc0!|K:#*(KiiIg 
«HOgl5 (a) l^tlgt\ i^lTS^H5^<Dtl^LT^5 0 1" 
ftfc>i=>, 0 2 0 (a) 51^ HKEttl 4 1^ [Hl^fft 1 4 l^rlnl^^ii:^) 

§i^-^ t sr^r-rsRte^asrffiv^ mi i 7^0^1*1 4 1 * 

JRDttttT, 1 5 SrflHbS-frT^SWk Ml 1 7£ft£02 0 (a) (Ctf 

-nES^fiiS 2 0 (b) tc^-fRte#afc0l8-ei*«JigL±TRte$*5- £ 
let 0 , WHS 1 1 5 tfcStafeflctfc^- 1 1 6 SrJ8-lc#«fc£-fr5 r 6» 09 

*.tf»JBi i 5iSmf l l 6 k<D&mm&*:%^1tit>\c s 12 1 (a) i: 
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TF-rzk <, m§i 1 9^T-aHii 1 5(om^\^%w-nf-i i 6&ml 

X^itt^Xh, Bl 8 (a) , (b) {vl^-f-J; 5 Mil 7 £_hT£i|te£-fr 
S-i:^«t«9, gftftifciPl 1 1 5 flS&Sj LTi 2 1(c) Kl^f 

±5fc, ttUBi l 5*fci&3teftffc^i l 6 #J£-K#«fe-tS J: 5 KiftS. 

Ml 1 7 £Rte£iir5IS»tt#tt;htf#VMS£ttfll& 1 1 5 4"© 

o oAtfmk-tZttft, :©i ^PJf^jcM 1 1 7i-^t3fe#m 1 1 5 £_LTRi|££ 

ft3s§ftx/^ xom&jjfe) ©H6 ( c ) ic^tiat, K^asr^ffl-f * 

w k&-e%Zo ^©i^l^, «*.tf*NBi 2 5 blkftW-ftL^i 2 6 k(Ditm^ 

tf*%^tHt>iZ, StftfcJf 1 2 9t"e»il 2 5<Z)j£|flMftft&^ 1 2 6 #ifc 
^l-C^fctttfe, gftft&^l 2 6&tf«fllBl 2 5 S:±TRlE$tSwil: 
<fc«5, JSfBgl 2 5 "ffc^ftftlfc^ 1 2 6 £ 5t-fcS, 

vxnft ojjfeia^xmm'tZo 

y^77-iS) ©in (d) iz:^i-x@^*5v>-c % gytfaifc^F 1 0 8 

#111 0 6^i©l/3foIl 0 7fc**L, Jnj»^PI«r5«FMfcL, >taS 
fiS*l 2 0tfctt*Hl 0 6 £ffte$itr6 0 - 3isjm?)7i-r^ 

<t <9 . Si 0 7 Kl^ftftS 10 9 ZMifc-tZo 

ztoxsz.* ®m<Dftm-mk*mm®fcftvxnti:ozbK£iQ, 02 1 ( 

b ) ici^i-^i < 1 0 9 «f»T*NIB 1 0 6 (omu^^yti^m^ 1 0 8tftfc 

ft-t* :ti54<, WIS 1 0 6 108 ^Jt^ft^-ic^ffc-f £ J: 

5 ft 5 o 

^(o^m^m <omi4 ( c ) ic^tig, xri^^M^^^^oKifi 
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- (D&fcMV}*, m±ti*mtt%it7''*'( c^j^«iai7 (c) 

|c*fXS) fcfcv^T, 0 8 Sr^tfJ&JIg'i o 6 ©ttftfcfl^tt&fc 

fc»Lfc^&«©tt«*:i-<&. t< 1 P a • S^±"C lOOPa • S« 

' © i 9 (' > iii)te£o1fflg&^5^^<fc , 9>' 02 1 (b) i^-T^i < £ 

ftfcli o 9 i o ewjicWiJi^atfrlt^ i o 8 ^it^tsr kfrte<, 

mm 1 0 6 10 8 *SJt««JiS-^^«i-5 <t 5 KlfcS. 

^>r^©»ijt*ife) <omi4 (c) i^tig, xtt^^^is^^^^^osiit 

(c) t*tiat, *tt«©«rJBSrfflv>*ritJ:ij, 

^^pjtit «^«^*flc»*f ^^^©»3sxs (itn mi 2 (d 

) i^flg) (cfc^T, l 0 8 Ztteffim 10 6k It, 

<t 9^1-5 WHS ($Hbir/l^±ilY L 6 6 6 3 ) (WT, mft-B&ikMffiB k W 

5 0 ) *e^<&. mi o 6 1 Lxmrnrntn^x- D«flrfa*»cn\ 
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/m ^(DWit^m) omi4 ( c ) {c^i-xs, xn^mfrmytT^j *(om& 

o 

0, *##tt*#«oT#fcr*»#fcJfc'<, #ftLEDW5tfe* (4 5 
0 nm~5 6 0 nmOSItDfe^^ h /KD tf-* tr^Tl"**) ^lotlftt 

W-feL ED£J3v^c#^{-:i^T l o%g«'>&v^#f«-et>iPi&6fi««>e 

0 2 2li, 
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h frfcL&tfJKfcJa^feft***^-* Miffing©*?* UV^ftfl** 
-r^fSHT'fcSo 02 2fcl*3V^ 2 0 OttffiC^^^^, 2 0 1 tt^ y K, CA 
^^^18*7*^^ ^^^^ bf^-f > 2 0 4!rfy^ 2 0 5 tt#ffc/ X/K 2 
0 6 tegft*^-* 2 0 7 b 2 0 6 * ft S&ftftlfc^ 

, 2 0 8 te£ftft-<-* h 2 o 6 ^©WJii-efcSo K2 o 1 tt, ^Jxtf, m 

2 0 Od^^lbL-C**:***^-^ h 2 0 6 £If*5*^^2 0 2 
fc, h 2 0 6 t t'r C Atf fflt5 ; 2 0 3 

i2o 2rt^E*$ftfc^*#s kZffiTtx^Zo 2 0 OKfffcbft 

fcMfc^-* MS, fliSStf^^ 0 4 <£>#DJ£*-<fco-C*l'^2 0 2 
ftT, / X/l^2 0 3 J&>£>^ fc^-f C A^iiicW^t tH £ft5o 

UPt9W 2 0 0 ft^* 2 0 2 (^X.kftfc^ftfc^-* b 2 0 6 tt N 

B#f B ^^ii^Lfc^oT^^#:^ 2 0 7#*fcU mftfcfl^ 2 0 7 08£4b 
d5^*$ft6«lRl#Jfe*. ***»f 2 0 7O««*#»l«*^S^ 7X^2 
0 3©Btt*3#»£Lfc!K fcffiSftSStftfc'*-* b 2 0 6*©3£;ftM^ 
2 0 7 ©SS^^bUTU^VN, bT^W CArtt**W2 0 7 & 

m^tt"Cte, IS?^^ 2 0 0, * ^ £ 2 0 2 Kit?*, £>ftfc££ftfc^-* b 2 

o 7 5 r £ fccfcoT, %%fcU7-2 o 7<DmM®<DT&ft.*mM1rZ>£ 

T^ftft-^-* h 2 0 7 %W:W1-Z> £ aSpTH&fclft oT V^„ ^ftl-i^K IS** 

^y^2oo^^y^i2 0 2 rt-ecSMoSI^WSIJ^s, 

fc*5, DR*** ^ 2 0 0^^^12 0 2 ftO&ftft:^-* h 2 0 7 (DWiW^J 

fcfttf, #©^5rIfflt6:H^^6„ fljfcfi, *V*£2 0 2 ^MWiZ-5- 

JR***^* 2 0 0rtlH7-f/V^«rR»bX*5*, IK***^* 2 0 0^1:7^/^ 
^Ltf^-^ h 2 0 6 «r«!&-r*- tlUot, «*tt«:A?fM"S- 
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& -? # 5 X 5 K ft 5 „ 

yx>2 0 5 SriiiSi-5BS, Mft^-X h 2 0 6 toWtf 2 0 7 <0&& 

5<D<Xfim&^y K2 o 2©/X/v«fc3^-f*J:5K:KJ£LT*5tttf, JSC*** 
y^ 2 0 0 rt^ft^Oftl&iSt-ettftSH*:**^-^ H 2 0 6 t©i$i^ 

— ^ -ffc^j^S r i-.i-bi-, B a a 1 C a b 1 E u » ) 2 S iOi -C^£tl5{b^ 

5o ^at^^sfe-fbte, ^©^f^^t^ita©!:, trig, ti'/^y, 
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7 7s TLX £V\ 

L^-f l/^fc^ffca S i Oz "T W V^tSr 5 0 A 1 2 

Oa ^fc^-fSH-a^ S«7;v^^(D7^^'> KtfcSA 1 (OC 

h Os & = — r w f^"t"3o 

0 5%~2. 0%tfc5r^, #&E#$#fTfcofc«*©*»a»&©fcl.F!.£: 
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c) , (d) fc*-*"J:$lC, tt^frtt^^-^ft^fcfifi*****^"** 

s ^^/^y !)A (BaCOs) , &km* hP^^ (SrCOs ) , Bfcffc:*- 
Dt°->A(Eu 2 Os), -SMfcJi* (S i O2 ) £>#$*£ffiV\ 77^^ 

ltSft*/VV!>A (CaCh) SrffiV^fc. &ftfcRft<Dn&K±X 9 9. 
9 %^±-e, t^M^f^^Wltl 0 nmgif5 ^m«T©ilrt®^ 

»*lROR^!l^9. 9g, »Fpyf^l38. 0g, SfeflS^- 
Pfc°!>A2. 6g, l|ftil3 0. 7gRt)tfift*/^>^l. 7gl:, If 

+ birz*i&&m&&to<offife<D&mzm*^fcfc> o-c^ 

, Jn3?fcl$IKIW:2l$IWfc UTV^o 
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(02 7 (b) #$0 tl^C/^-^-CfeSo ^©r 

(Sr, Ba, Eu) 2 S 

i0 4 ^*ft:-cas>5 - £ £^LT^5 0 

^©^*v JifB3i^3£3H£©IIJ&l*> (C a o.oxB S r o. .iB ao. o.E uo. oi 

. ) sio. 99 Ox -cfco, tta^«FK:i3rta*lfc****©a«Jtfc»^-S[i- 

©IS*J±i-e&H8^*L*:a9tf*)6. Jfc«©fc«>fc* @ 8 UliYAGlf )fe 

r©«|Hd>d»63i|fta*3tefttt, 2 5 0~3 0 0 nm#fiHli)l5t'-^f 
U 1 0 0-5 0 0 nm©j£V^SI5iart©3fe«:®ilXLr, 5 6 9 nml^^t° 

3t£^ft©C I Efe*JS*l!:33Jt5-fe« (x, y) tt, (0. 4 8 4, 0 

. 5 0 6 ) "CfcofCo 

©iiit^^iWL, #feajB*©R»^^^ h/vif-6)feiaotii^ 

ft^ftft©^*'** h^<t &fFtt tfco 4 7 0 nmOtfi*tt, Xe 
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{CteYAG^&ftft<£>±!SEM*^ WUfc&fc*'** h/H**t>*Lfc. ftfc 
, H2 5fcj8V^T, 4 7 0 am«f^Mi|6 

«T, ±E#IH»cj:oT»JSUfcftll***#©#tt*»«"^KW"*"*- 1215 
5 0 05 3t(^tMii, S*«)i:ttlCPm^«fSt±otJ&lffi 

Eu*£ (=Eu/ (S r + B a +C a +E u) AM ft ft 2 

Eu||=0. 0 2) 1 4 0 0lCOlSm«fCO 

V>T> 026 (a) -030 (b) «r#flR bft # feWE"*"*. 

026 (a) , (b) tt, ^ft^tUU!^ CaiBal:i<t^^ < S r „. 
98 Euo. .«) . S i 04 **fra^»©*»**S r , SiO ( fc*4fc©#X 
lilf/^-^St'fcS. 02 7 (a) , (b) tt % **l**L*fc* Ca££< 
^IfBa £fi&*f- It 5 J^%-£t? (S r o. 93 B a o. 05 E u o. o 2 ) 2 S i O 

4 £ftft&tf&*n©#4:£iBi^s r 2 Si0 4 {fc^*©#x»»W^^-^H"Cife 

£ 0 02 8 (a) , (b) f±, ^ft^JxKSfc, CaiSr ££<^£ftV> (B a 
o. 98 Euo. 02) 2 S i O4 SJtftTO^MBa. S i 04 
Xj*fl*f'<*-J'B|-C*><5. 02 9 (a) , (b) ft, ^tl^tUIJU-, CairB 
a ^A38 6 0®-?-%^fr ( C a 0. 3 a B a 0. e 0 E u 0. 0 2) 2 S i 0 4 

gftffc&rJ&fcOA^ifl^B a 0. 3 C a 0. 7 S i 0 4 X»«?«f^ * 
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y|ffe5, HI3 0 (a) , (b) ft> *^^WIC, SrfcBa*£<**fc 
^ (Cao. 98 Euo. .,) 2 S i 0 4 WW^^W^Ca, S i O 4 ft 

5 0 HI26 (b) , HI27 (b) , HI28 (b) , HI 2 9 (b) . 0 3 0 

(b) \ts J CPDS (Joint Committee on Powder Diffraction Standa 

rds ) *-KHJ:ot^lc^otv^5^©f-?-ei!i)^ #HfcttflS*» 

**#*3*L-CV*S. 026 (a) ~30 (a) t HI 2 6 (b) ~30 (b) fc 

fc, ¥ttiSIS, ***** Mlltfe^H5t) 

6 0 (S r , B a) 2 S i 0 4 : Eu J WJ3W (C a , S r ) 2 Si0 4 
: Eu^ftftf*. ^ftft^i:^**©*!*****^^*. (Ca, Ba) 
2 Si0 4 :Eu J Wlt *4***t^***fc¥ft**O«t*«3B:«r»0 
*«. S r Sm* (=Sr / (Sr+Ba+Ca+Eu) #/>fc< H5 

0lf%^±«5 (S r , B a , C a) 2 S i O4 : E u 8+ £ftft©£rfc*iiH:ft 

jfc*«3ft©W-C#fcfti"f ^SfcKH:* ( S r i-« i-x B a a 1 E U x ) 2 S i O 
4 ^3fe^"Cfe?) 0 B a ££<^£ftV^#ft (S r i-, E u , ) 2 Si0 4 ^ 

'>ft< ho^x^o. lWEuiOTrtts, ^4 H B B mo^r B «at^ 

tfLT^Stf, Batit (=Ba/ ( S r + B a + C a + E u ) ) tttll 
f%M«±©B a Sr^tP - i liliot, ( S r i-a i-x Ba.iEux) 2 SiO 

4 igytmz. '>ft< tUuWii«o^x^o. 3©«5fflrt-c?li, & 

jfH&ittrW't-S «t 5fcft<5 (HJ5 3#lfJ 0 

0 3 1(a), (b) ft, Si <D—to#G e -Cgt&£ftfc ( S r 0. s 4 B a 0. 1 4 
Euo. 02) 2 (S io. s Geo. 2 ) O4 ft*frfttf&*l©*:fr**S r.SiO 
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£tlfc (S r o. 84 B a 0 . i 4 E u o. 02) 2 ( S i 0. s G e 0. 2 ) O 4 &%fa<Dffi& 
bz>z.k&t>fr& 0 4*3, ii7-^ttf!lt5^, SiO- 
ii^G e ■Cflttfe^ ttfe. ( S r 0. so B a 0. 14 E u 0. 02) 2 ( S io.s G e 0. 2 ) O 
4 mytfcfDfa&ffimte, Getii (= G e / (Si+Ge) ) ^0-10018 

EJLTWtftUli* E u*ig (=E u/ (Sr+Ba+Ca+Eu) ^^Hi"5) Sr 
% jfcMto4 2jDK ; F%£ U 1 4 0 CGOilTC^H^f 2B#W©j&J5fe,C<fc «9 # 

H 3 2 It, B a g&fi ( a 3 ) (DM4 6 ( S r 0. ..-„ B a a 3 E u 0. 02) 2 S 
i 0 4 IkftW-OZ&yt*^? h^m~?foZ> 0 HI 3 3 IS, ftftftfC It 511^% OB 
a fr-^^-C a (b 3) <7)^4<5 (Cab3Sr 0 .93-b3 B a 0. o 5 E u 0. 02 

) 2 S i G-4 ikytfoV)^*^? h*m-?hZo ID 3 4 |i, C a fi&# (b 3) 
©1^5 (C a b3 B a o. 98 -b3 E u 0. 02) 2 S iO« & ft ft <D 3§ 3fc ^ V /^m 
T*fc5. EI 3 2 ~m 3 4 It, *ft^;fc##<0fc*fc* Sift 6 0 

EI 3 5 it, C a tt&tt ( b 3 ) flS 1 9 J®^%, B a g&i; ( a 3 ) # 2 4 Jj^ 
%<£> (C a 0. 19 S r 0. ss B a 0. 24 E u 0. 02) 2 S i 0 4 ^ftffc^Jgft*^:? h 

m-efe5o mm^TFi-T-fit, mm<Dn^±, tf 2 5 4 nm©Mii-J;5 

4*3, Wfe3fcJwi5HliBTi:«[* 2 5 4 nm©MKa5igTtW^)fe^ 

r i-,3-b.., Ba.aCabjEu. ) 2 S i 0 4 g^&^ftftte, 

t?«ftS-e#5*3fefrt?*)«9, ^-©aElift tf-^«Stt 5 0 5nm~5 9 8 nm<D 
4*3, (S r i-. 3 -b3-» BaaaCabaEux) 2 SiO< S^&^ft 
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HI 3 6 ( S r o. 98-. a Ba.3Eu0.0i) z S i O4 (g^&£ftf£ 

) ^*5^5^l§^fc 0 -^^S^B a (a 3) So (S 

r 0. 98-3 B a a 3 E u 0. 0 2) 2 S i 0 4 t3fc#t*3»t5B a g&4 (a 3) £ ± 

, -<D-mm&%;ytfc<DB agm*^ojgf%ju_h-eo. san^^mo^m^ 

V^Ttt, i|S3tetf— ^&Stt5 3 5 -5 4 5 nmf+iSmfcO, 
Ot-sajfcjPftft-CfeSOI^Ut, '>/i<HBaiW0. 3 J: 
T* 2 4 Jg^%^T©l6ffl{-*3V^T«, £3§#fc: 0 5 5 0 nm^±T* 6 0 

£lfcB3&« «?ttfJl5aSI*ft^O»»*#T'Tf©Wttft^Sr%* 

El 3 7 fi % (C a b 3 S r 0. 9 3-b3 B a 0. 05 E u 0. 02) z S i Oa 'gytfa 
0£8&&*#fl0 l'i3lt5ii)fe^-^$fi©CaIii (b3) #EM4«r*i- 
ig-efe-So IBIHI^tiJIi:, < H C a tit^ 0 %^±t 5 7 If 
%&T©*&Bfc*S^-Ctt, -©&»^## : £>£3&3te^*-*ifc£»5 5 0 nma 
it6 0 0 nmKT©ffeI«ia!), C a g&StfS 7 0 JBRf %Hg^T<£>i&|S 

tt5i> c aiwogf%»i-c8 om^YoUJ&uTommft^hzmm 

( (C a b3 S r 0. 93-b3 B a 0. 0 s E u 0. 0 2) 2 S i 0 4 ft, H 

HI 3 8 (CabsBao. 9 8- b 3 EU.0. 02 

) \^&tfZ>3L%%\d-?\$L&(DC alii (b3) £^-f HI "C fc 5 . PHI 

(C^i" «fc 9 II, (C a b3 B a 0. 98-b3 E u 0. 02) 2 S i 0 4 ^}fefc<E>:££>aj&$Sffl 
dot, i^3fcbf—^^g(t 5 0 0 nmEllT* 5 5 0 nm*i©ifii^|:fc 
9 , (C a b3 B a 0. 98 - b3 E u 0. 02) 2 S i O4 i£ftft;&S#roftttHfe^ft T*te 
ft 
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ft&\ (C a o. l9 S r o. ssB a o. 24 E u 0 . 02) 2 Si 0 4 ^ftft© £|§5fe t° — 
^jftfitt, HI 3 5 iZfjk&tlZ&ftx^f hfrfohbfrZ «t 5 50nmKlt 
eOOnm^T^ifei^Jb!), (C a 0. uS ro.5sBao.24Euo.02) 2 S 

io 4 <Dfa'D%mzn&myt-(*hz 0 

(DM^miZ, B a S&ft (a3)#0ga3^0. 3 ©tgffl, C a Hi (b 
3) #0£b 3S0. 8©f&ffl-T?fc5 0 Sfc, »*L<tt, Bagli (a 3) 
# 0 < a 3 £ 0 . 2, Ca Hi (b3)flS0<b3£0. 7 ©ISffl-efcSo ft 

El 3 9 fi % Si ©-gp^SG e t?gm$ttfc (S r 0. 84B a 0. 14E uo. 02) 2 ( 
S i 0. s G e 0. 2 ) O4 &ytfo<Dm%*^-t h/ls&0%(Dtctbfc7jktmX*hZ> o 

, ^©fgft&gfSG e IHi (=G e / (S i+Ge) ) ©if*,!; t hfcKZ < 
ffiTi-«dS, 4>ft< HGe S&*# 2 0J^%~ 1 0 0lf%©Ii^a(c^ 

iitS^OEu !+ |^t-t|| (=Eu/ (S r+Ba+Ca+E 
u) :EulSi:if) £MAflt$*5 J:^**»tt©Hff ft*5, ^ 

T©8ftJBB\ (Sr,-, Eu.) 2 SiO, |f;|J (Sr.. 9S -x B a o. o 

8 E u x ) 2 Si0 4 £U 140 0 "COMMISSI 2 ffl <D & A <fc 9 # 

0 4 0 It, EuM (x) ^OlftS (S r i-, E u x ) 2 S i 0 4 
fro***-** h**#%©fc»fcS*-t-B-C*>* 0 H41tt, (Sr.. 98 -xBa 
o . o b E u x ) 2 S i 0 4 ^%W-<D^%^-<^ h^Z0%(Dtc£>iZ7jktmX*&5> o 
M4 ORX/m 4 1 0f-^|i ( #^SS^ 2 5 4 nm<D%ftftK£6mMTX*(D 

-T5 xSmtfr^^-^^fFffi^Tfi, '>4<HEujftS (x) ^0Sx 
£0. 1 cc^Hrto (Sri-. Eux ) 2 s i O4 ftftfrottAMttitftAs 
ffe5o '>ft< HEuHS (x).#0£x^0. 3©®Sfflft<7) (S ro. 
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9«-.B a o. 06 E u x ) z S i 0 4 k s &t£< k h x = 0 . 3 <D (S r 1-* 

Eux ) 2 s i0 4 mftfrknfe&M&ttL. ®JjM,mx*hZ> 0 

m 4 2 It, (Sri-x Eu«) 2 S i Oi , ( S r 0. 9 B a 0. 0 ■ E 

u x ) 2 S i O4 <0±383fe^-*ft:S©E ujft£fc#tt:&^0T?fc5 

(x) # 0 . 001^x^0. 1 ©ISfflrt^fcS (Sri-* E u x ) 2 S i 0 4 
*3fcfr©^»3te^-^ftft^ 5 0 0 nm^± 

5 5 0 nm»ife«i^5©|:»LT, ^^m©^^^ > '> 

fc<£t>Eu»£ (x) #0. 001^x^0. 30iifflrtO (Sro.95-.Ba 
0. osEux ) 2 Si0 4 ^ftfak, x = 0. 3© (Sri-, Eu«) 2 Si0 4 
&3te#i<0£353tefc?- 5 5 0 nm£iif6 0 0 nm«T©f^l' 

<5 o 

tit, 0Lh©**IS*a»&, *W©»*Sr*IP-t- -SfcfcoSBI****©* 

B a 

H£tf>&:Bte 5 5 0 nm«J:t6 0 0 n mJsAT©|Kffl"C*> <5©-C, 0 3 2 J; <9 
C(D^^t»^b^fe^iSS^#5fc*(D^#«, Bag^a^m^JtO. 0-0 
. 3 (DfSffiT'kSr t ^t>^*o B a R J* T? 0 . 3<D^^<D 

H*M*tt, 0 3 2 fC^StbTV^V^ jftrtJtb^O. 2 4 ©ffc£*0H*|& 

4tfS0~3 0j^^%t?feS^ £#*>J9>5, £48, Baffti#3 0J5f%O^ 
^©H8ftllt*li, 0 3 6 fcjjSSJi-CV^fcl^ Batli^2 4gf%©Ufe 
©H»g*i, Bat^i^4 3lf%©ft^©Ii^f Ball! 
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WfttO. 0-0. 6t*5wHS^>5. ftfc\ Ca©E^tb^0. 7(0 

, C a **##fefifcJfc-CO.. 0-0. 6©«SBB©flS^»tJ:JP^T, Ifl^Jt 0 . 7 
, 0. 8ttftfcil)*tt0. 0~0. 8 #Hfe<&jfcg£#5fci&<0{b£'fc©C a 

*#0 ~8 0 3 £#;bj&»5 0 ft*, Catii^7 0lf%©^ 

»*tt*<**fCftV^ Cafj|f^5 7lf%©^f CaHW7 
8 IR^ fc % C a lif^ 7 0JR*%<O»<£fc::i3^-C 



03 4, 138^^ Sr^<^|/iW^tllt JH& £38* Lft i: # 



H4 2d»&, HA*&#¥ttift0>t>0f2E uiiii:l^f,f JtfefcftfcftT 



C a 



S r 



E u 
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^-Tii !)tfc5o ( S r x-x E u 1 ) 2 S i O 4 £3feft:fc, ( S r o. 9B -, B a 0 . 
o B E u. ) 2 S i O4 Ikftfcb <D^-?tl<DWr£'Zk, E u ! $k$Z<D$HlN t £ fcfc, 
m%$m\Z&<ft'Q , E ulSi5 l ~ 1 . 5;!gC^%ttifi-?&*£&ofc$L 
&£/55&8lfc<£T-f S £i^5NC#i|pj£^1-o 3§ft3£i£, ISSt*'** h/W&ft, 
-fe^ft L^E u^gg (ffl/&Jfcx) te, 0 4 3, m 4 1 *3 ±T*B 5 3 

i»?>t?i>5J;5U:, 0. 0 0 5 <x^0. l (PISH, $f,|c^tl<(t, o. 0 
l<x^O. 0 5 (Dmm. Mzhfrt. L< fit, 0. OKx^O. 02(£>t£ia*efc 
5, 

^-■e, ft*©affi<B*K::i8^TlBifcLfc, #1 2 0 0 1 - 1 4 3 8 6 9^ 
Lxmm$tlX\,^Z>, Sr 8 S i 04 :Eu u l|ISMi: 
(BaSr) 2 Si0 4 : E u J+ t3fe^i to^tf ItS, 

Sr 2 Si0 4 : Eu 2+ iilf3fe*ft, »i^f tl^B a ^if©^|:io 
t\ &#H3fc (Orthorhombic) (Monoclinic) ©Ho©j|£ifite £ 

SEu^^jfet^itti (=Eufi^|/ (Srlf0i+Eulf©f) : 
x) o. 01<x<0. 05 ©fSfflrtfte, S r 2 i 0 4 : E u 2+ ( 

a ' - S r z S i 04 : E u 2+ ) te, Jfcg 560~575n m#j£(C±|§^ t°- 
^Sr*ri-**fe**«rikoJlt-fe**3fcfl:T?fcO, ¥#4^S r , S i O* : Eu 2 + 
(/3 - S r 2 S i 0 4 : E u z+ ) f±, $1 5 3 5 ~ 5 4 5 n. mfaifffC^lgft fcf — 
9 %^-tZ>m&%*WL^M& i $k%fcX*hZ> (04 2, H53#i) 0 

fcfc, E u|a$J£ ( = E u/ (S r + E u) j^SI^) 3&#&£©ffi-<?JI 
JBWftO. OOlWfO. 3^T©^ffl (-rftt>*>0. Uf%«iT?3 0g 
-?%WT<£$&B) , #1-0. O03^±T0. 03«T<0®l^t|j:, ±3§7fct° 

oT, #1 2 0 0 1 - 1 4 3 8 6 9 ^&$gi£fE^ $ ftX ^ 5 S r z SiOi : E 
u 2+ li£^ft#:i3:, r 2 S i 04 : E u 2 + £ftft t jt, £1" r. i # T? # -5 
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**S, S r » S i 0 4 fc£4fe0*gilfl!&#, '>ittH5 B a iot, 
felilMi^tlllS:^, SftTV** («it»f, G.PIEPER 

et al., Journal of The American Ceramic Society, Vol.55, No. 12 (1972) pp 
.619-622) 0 MH©S r 2 S i O4 ft £ © j£ 5ft «\ D 3 8 3 K 

<om.&vft%&x^b^&mzft&4k-fzzk&to?,tix^z w%.tt. M.catt 

i et al. , Acta Cryst. , B39 (1983)pp. 674-679#R§) „ 

* ft, S r Ift^f^B a ^*fi4fcJS^©^a (Ba/ (Sr+Ba) m^F 
Ba^^#t|B^) ^l%S««±©ft^ 4 (Sro. 
bbB a 0. 01) 2 S i O4 : E u 2 + J; HB a ^StfS^Wb £ Jlfi* it # 

B a JDi t>Kl, ±!S3tefc°-^j£ete5 7 5 
nm#ifi^b 5 0 5 n m#jff * "C^-ffc-f* 5 (HI 32, HI 3 6 , El 5 3#j$) „ H 
fcfcfcttSMfelRg^&JM:-*-* <b , 032, @36, 05 3^b> 4»ft< 
ft^St (S r 0. 9S-.3 B a « 3 E u 0. 02) 2 S i 0 4 T? S £ *l 3 £ & & ± ft: L 
t^SiHIf^ (fetch, a3J2 0^a3^0. 9 8^ij|t^f|[) {C$5 
l^T, 0. 0Ua3^0, 3 <2 M IS K {b 3* 5£ (S r 0. B a . 3 E u 0. 

o 2 ) 2 s i o 4 mmm.%%ifcte y mm 5 5 0 

fc^-f 5ltfe^i£ftft N 0. 3<a3^0. 9 8©M|l©i 
^^^7fcf$« % 0 5 nmKJ:t'5 5 0 n m^iROflKffirtKl^lSft tf — ^ £ 

oT, JblH«FgH 2001-143869 ^SfcfBiftO (B a S r ) , S i 0 4 
: E u 2+ JM&$#fc«: % 'Pft< t t 0 . 3<a3^0. 9 8 <2ftj$ffiBB<£ ( S r 
i-. 3 -xB a „ 3 E u » ) 2 S i 0 4 «&U x f± 0 . OOUx^O 

7tg^&£##: ( (C a o. oi3 S r o. 92 B a o. o.E u o. oi8 ) 2 S i Q 4 
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) tYAGlfjfejitc (Y0.7 G d o. zaC e o. 02) 3 Ah O x , t <Dm%W&<D it 

¥ m is % m * t (D m it # (D m v ^ t c o v n t m w -r 5 „ 

HI 5 4K:fc5^Tra: % yag^^* (f-^TWD, e) a@£ 

^ <h/^£ftT^5„ ^ftfftfclte:, -feig (0. 3 5, 0. 3 5) HR(Dft%'4z> 
#£\ YAG|t^©fMli»/o(j;7. 4% (f-^y^D) , 9. 8% (f- 

l^ftl^ 0 ffeLED«o4 1 0nmto5 3 0 nm^TO® 

IS, W feft £ 5 5 0 n m^±-C 6 0 0 n m^T©®i©tfe^©3feCf 

mtfrmi*. &mm%%fcj: «9 YAGit»^is^> btft>t>z> 0 -t^t> 

YAG^f^-Clif^f^^t^Ol?, 3fS^?S^^^fe^*#S{C{i 
*fc, f-^T-^F, G, H, I, J, K^r^VNT, g ^J££#ft<0fi4% £|£ 
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4 4~04 7 I*, El 5 4 ©7* — ^{Jia6<5v^j|t*Sr*-t-0-Cfcor, 
*M^3 0li%, 4 0||%, 5 Om&%X*hZ>Z:tl¥tl<D®&<D&mfe®. 

^ftftcDfii^J-^fi, il>fc< £fc 3 0%J; D*f?v^fcriS#* L^fcv^* 
6 0 &3tefc©MMd£# 3 0%K±T'5 0%£tT©l&BB-efc5 r. £ # «fc i? 

III 5 5 i^ff-^ii, &&t£&3feft& 3 0fi4%(D^tpih^7 B /H £ % g 
H&*3tefc&J|&3 0li%^7xDi?;K)5j||;iSo. 5 7 % T»& 5 if ^7Vv 2 
iHI*MS:«3 0li%^7in^OifiiJSl. n%tfe5fy 

0 5 5 tCtt, -feft (x, y) # (0. 3, 0. 3) #ffi©i^fl3#f y 

3fc. 1&MJ&b±% < ft* r. t tfs^<**i-c^5„ 

#ty/;H^t5»H, fe£ (xf) , £^ftjfc**i€*i,JI 
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z&%=rm* *)&n-Q\*hz>i>K ty^/noffi, ftiMRtf&at*: 

-S&3©^»*i- 

#HJfe^«lte, (S r i-at-bi-x B a al C a biE ux ) 2 S i 0 4 (a 1 

b 1, xtt, O^al^O. 3, O^bUO. 8 ( i ^SiWKttO 

^bl^O. 6) % 0 < x < 1 <E>$£Hfclfc S^Cffi) T^§tb, 5 5 0 nmKit' 
6 0 0 nm^TO^S^^{-^*t 0 -^^^-r53feSrSco^fem^^fr^liIl, 

{4g1-5^^0^WJ¥^/5 s 5 0m mJ^_LT* 1 0 0 0 (i m & T © *M K *> 6 

0 5 0 (a) ~ (c) *HlS^II©»jfi^fe©Sl©^lCfcMtSSlJtXg 
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$1\ 0 5 0 (a) KTjki-HWC, l30 1C^ftt'T^t, g|£ 3 0 3 t 
0 3±.KmM£htzmft?'< K 3 0 2 (0iJ*itf#feLED) £l£fi 

ftft&^3 1 1 fc 5 6*1 ^07^ S« 

3 0 5HI30 l^(C^Al-5o b 3 0 7*»#y>f 

t-K 3 0 2 0±jg£ 9 i*V^I*taAt5. *W*-K3 0 2£>£;ft 

fcfc, B5 0 (b) l^tlSt,^3 0 6^&93 0 lrtfc, 
ft^-* h 3 0 7 i 9 fc£ftffc*£T- 3 1 1 0»«##V^» 2 ^gftfc^-* h 3 
0 8 %EAi"^o 

B^^y*- K3 0 2 ©3£-»©««, #Ki£#]ft0fflLiB©±#fclfc1t"*5«# 
fctt**#tt^3 1 1 mit^ttS^, *#y>f K3 0 2^b»*t 
fc#**3 2 Of 3 1 l#ftfc^*b*:tt»fcft6- 

fcz&ytT^^ * 3 o l^^^mt. 
«±oj;9iat, W3io^)H, **^>r*-K3 o 2©'>*< 

HI5 1 (a) ~ (c) W\ *Hj66^l!l©|!iiS*feO*2©^J{J:*3H-5lSitXg 

Jf, 0 5 1 (a) i401O^t^f^l:, i^4 0 3i 

1C4 0 3±fc*ti<lfc»*^*- 0 2 («itf#fiLED) SrM 
t-5. *^ *fi***#**tr*#frtt*4 1 1 *, 14 0 lrt©***^ 
Or- K4 0 2 ©S^, 19 mb®i-^i9 ^itSo 35#*V K 4 0 2 

05 1 (b) ^tf1-I&T*> 5ttNIifl»bft3»*t4 1 0 £ 
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ffelt^m'>i«t)feW4 1 l k*£1t*mM*t + 
— 7, h 4 0 8 0 5^f)f40 1 ^CEAtSo 

B5 1 (c) C*tlSt, II§W^5^ «#4 l O^^^vn 

*«fctt**#tt^4 1 lmit^tS-^ *»^>ft-K3 4 0 2 ^ 

J^±<DJ:9iat, ##4 1 0tf>5 *3fe^^— K4 0 2 0^4< 
l&^liS©±*I^St5i«t^W : F4 l l is««Ltm5. 6tf 

frfg7fc7^t'*£0 4~0 6 flirt n £: J: 19 % fetfbo 

ID5 2 (a) ~ (d) tt, *KEJS»jB©»3t*»©*3©«l=:*rt5»JSXS 

05 2 (a) (^fltt, S50 l©^ft^f^^l-, Si5 0 3 i: 
S«5 0 3±l^t$tlfc^^t- K5 0 2 («*.tf#fiLED) fc £12g 

fzz>m&.&%k-rzmnm5 07 s:, **5 0 5i»fci5oi ^k^ai-So r. 

©it, £»$5 0 7 *»*y>r*- K 5 0 2 CD Ji® J; 5 t> A vHfc** t'jlAt 

fcfc, 05 2 (b) |C^tlSt\ jDHH*fctt*fcff^J:«?»»*5 0 7 *<DW. 
@5 2 (c) {C^i-X^T', I3fett^t5tld^^5ft5 12t 

h 5 0 8 Sr % t« 5 0 6 ^fel501 rtl^AtSo 
^{C, 05 2 (c) l^tlgf, MfclHb****, 1 2*Kl*5^ 
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%<fsH 5 0 1 A^SlO W-t. 

»±OJ:5fcUT, W410©H, 38*^*-K4 0 2©'>ft< t>* 

6 *>Ofc LT§fc^ *<DttL(D&& t LTYAG3R*#fc#iEK:#«b-0<'5£ 
-ffc^S r i-.i-bi-« Ba, l CauEu,) ! Si04 ft Sfls£" 

& ± ft: 1 r ft 6 iiM * ^ & whs K * b T L * v ' * * * ±aa 
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hhZ, Ala Oa ltfc»J*1-6»*tt. **fc*7*5 = *A©7A' 

a^KUmi (OC 2 H S ) a fcJS^T, r. *b«r 7^ =» "Cft** 

^ito. o 5 % ~ 2 . o % -e *> 5 o 

% g * §g it 1" 5 - * # $ - 

ffii^^g-T^iaS^WllKi?^^ 5 0/i m^±-C 1 0 0 0 m m^TOiSfflldfeS 

H5 6tt, IftOtft L E D ^OiJSIrvtiifiH 
'-Cfc^o BHfc*i"J:5li:, 6 0 4 JrlcgBS £ 

tLfc&gcOitr&LED 6 0 1 #tfeLED6 0 1©#±*»DtilUI (05 

. wine 1 3©wk», ±m&nmm?mwhtch<D*%^z>z.kfrx*z, m 
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ill 5 7 it, #t©tfiLEDt¥-OtMit &#*.fc!S#^B<E>$S£&^ 
^$tl5#t©ffeLED6 5 1 (W&3gft^) fc* ##feLED6 5 1 <D 

, ^Hi 6 6 3 *fcftWthxmmtsfttz%ft{m*6 5 2 ^^L-c^fK 
1 6 5 3^ zom f mmz.&^x%ftnw e 5 4^io-c^^$tLrv^ 0 

m 5 7 {-^i-^it^ i6 t , #i©ffeLED6 5 1 (^tt^)l£^I 6 5 3 

o 

#«JIB9!&tt (LEDlrtM^ f^LEDfi", LED#ft*J\ LED®S§ 
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ft 5^ CO $5 ia 

(Sri- a i-bi-x Ba.iCabiEux ) 2 S i 0< 
(O^al^O. 3, O^bl^O. 8, 0<x<l) 

2. is*3fi i (D^mfc&yt?'** xiz&^x* 

4 . ff^JR 1 ~ 3 <D o h^Ttlfr 1 o©f|Hl*7^V *id*3^T, 
±E#fel§7fe*^tt, 4 3 0 nmSrii 5 0 0 n m WT©&S$I$lc£f§ft f 

JbSe3l65R£3tefttt, 5 5 0 nm^±T'6 0 0 nm^TCtf iltill^ 
7 . f»*«6 0^#^H^7*^-r^(J:*5V>T, 
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y) 0. 21^x^0. 48, 0. 19^7^0. 4 5©iitfe5i^ 

9. ft^^l~8(D5t>V^-rtb^lOO^#^^3fe7 ^ /M^^-*3V^-C, 
-LE^ftftif ^ 0 0 nm£@;L6 6 0 n m^T^^fe^lS^^^^^ 

iE^^fe^l^N 0 0 nm£Hiit5 5 0 n m^^lO^t-fe^lS^i-^^^ 

(Sri-a3-b3-x Ba.jCabsEui ) 2 S i 
( 0 ^ a 3 £ 1 , 0 ^ b 3 ^ 1 , 0<x<l) 

1 2. Ii^8©¥^ft^ftx/M*K:*5^-C, 
JiiB£S|i£l£ft#te, 5 5 0 nm$X±X6 0 0 n m«TOlSWl^I)lS^ 

1 3. f»*3fi 1 — 1 2<£9ibV^;ft^lO(D¥#ft^ft^^*^&^''^ 
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1 4 . ItM 1 ~ 1 2©5 1 O^^if^^f^-f^l^V^, 

l 6. 5 <D o tb^-ffi^ l o<D^*|fr3£3fex^ *fc*S^T, 

1 7 . 1 6 O^ftfSft^g^**''^ 

2 0 . IS^II 1-1 9 <£> 5 ^Tft^ 1 o(D¥^ftl£ft7^M ^CiS^T, 

5 0 ii m 

2 1. lf*lS2 0O^#ft^ftT/M*tC:}b^T, 
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2 2 . 1~21© 5 *>^T tb^l^ 1 O ft 7* *{£*5^T, 

2 3. W£.ft£#to'>&< 1 1> 1 otfjff-fel&ft*^^ 

(S r i-.i-bi-x Ba.iCabiEux) 2 Si04 
(O^al^O. 3, O^bUO. 8, 0<x<l) 

2 4. I»*3JC2 3 0»#»»I-*JV % '<\ 

2 5. I»*«2 3 0»3te**t-*5V^T, 
_b!S||-fe^i£ftft<£>C a#lj£Jfc b 1 ft, 0^b2^0. 6 (Dfamfc & 5 Ej&Jfc 

2 6 . fif3fc*S 2 3 ~ 2 5 <D 0 1 0(Di*IH^^t, 

±!B£}fe#:Jl tt, 6 0 0 nml:lx. 6 6 0 nni£lT«)^^^i^3te 

2 7 . 2 3 ~ 2 6 © 5 •feV^i'tbd* 1 O^SBft&ltfcHSV^-C, 

±fE3£ft{fc)f ft* J&S 5 0 0 n mJ^±T? 5 5 0 n m5fc$t<Piirfe^f§igU::±3§ft 
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2 8. »3ft3fi2 7 <Dft%mW.^#^X , 

(Sri-a3-b3-x Ba.sCabsEu. ) z S i 0< 
(0^a3^1, 0 ^ b 3 ^ 1 , 0<x<l) 

2 9 . ft*^ 2 3 ~ 2 8 <D 5 *>^T M> 1 O <0 38 3t §S *3 V * T , 

3 0. 1*^512 9©|B3teS6ll^*3V^-C, 

o 

3 1 . 2 3 ~ 2 8 © 5 *>V^-f 1 OOlilft^Etw&^-t, 

3 2 . If 2 3 ~ 2 7 <D 9 t> V N "f ft*)* 1 O^ft^fi}^ V^T > 

#635^*^ fcea-t- a $ burner** *> , 
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